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INTRODUCTION. 


The Review for December, 1896, is based on 2,748 reports 
from stations occupied by regular and voluntary observers, 
classified as follows: 137 from Weather Bureau stations; 33 
from post surgeons, received through the Surgeon General, U.S. 
Army; 2,435 from voluntary observers; 96 received through 
the Southern Pacific Railway Company; 14 from Life-Saving 
stations, received through the Superintendent United States 
Life-Saving Service; 33 from Canadian stations; 1 from 
Hawaii; 30 from Mexican stations. 
neous observations are received from a few stations and used to- 
gether with trustworthy newspaper extracts and special reports. 


| 


The WeatHerR Review is prepared under the general edi- 
torial supervision of Prof. Cleveland Abbe. Unless other- 
wise specifically noted, the text is written by the Editor, but 
the statistical tables are furnished by Mr. A. J. Henry, Chief 
of the Division of Records and Meteorological Data. Spe- 
cial acknowledgment is made of the hearty cooperation of 
Prof. R. F. Stupart, Director of the Meteorological Service of 
the Dominion of Canada, Mr. Curtis J. Lyons, Meteorologist 


International simulta- to the Government Survey, Honolulu, and Dr. Mariano 


Barcena, Director of the Central Meteorological Observatory 
of Mexico. 


CLIMATOLOGY OF THE MONTH. 


GENERAL CHARACTERISTICS. 


The first half of the month was characterized by rather 
more than the usual amount of clear sky and pleasant weather ; 
the latter half had the usual average number of storms, 
which mostly passed along the borders of our territory, leav- 
ing the month as a whole characterized by pleasant weather 
except in Washington and Oregon. The temperatures were 
generally above the normal, and the accumulated tempera- 
tures continued to show a large excess in the Rocky Mountain 
Plateau Region, the Lake Region, the Gulf States, and the 
intermediate districts. The precipitation was in excess in 
Washington and Oregon, but deficient in the Middle Atlantic 
and New England States. 

ATMOSPHERIC PRESSURE. 
{In inches and hundredths.] 

The distribution of mean atmospheric pressure reduced to 
sea level, as shown by mercurial barometers, not reduced to 
standard gravity,and as determined from observations taken 
daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), is 
shown by isobarson Chart IV. That portion of the reduction 
to standard gravity that depends on latitude is shown by the 
numbers printed on the right-hand border. 

The mean pressures during the current month were high 
in the Rocky Mountain Plateau Region, the southern portion 
of the Appalachian range, and the Gulf States generally. 
They were low at the extreme northern border of our weather 
map and lowest from the State of Washington westward and 
from Newfoundland eastward. 

. The highest pressures were: In Canada, Ottawa, 30.21; 

Kingston and Port Stanley, 30.18; Toronto and White River, 
30.17; Montreal, 30.16: in the United States, Idahe Falls, 
30.32; Salt Lake City, 30.31; Chattanooga, 30.29; Lander 
= Knoxville, 30.28; Parkersburg, Lynchburg, and Atlanta, 

.26. 


The lowest were: In Canada, St. Johns, N. F., 29.82; Prince 
Albert, 29.90; Calgary, 29.91; Victoria, 29.92; Edmonston, 
29.95; Medicine Hat and Sydney, 29.96: in the United 
States, Tatoosh Island, 29.91; Fort Canby, 29.95; Seattle, 
29.97; Havre, 29.99. 

As compared with the normal for December, the mean pres- 
sure was in excess in the Lake Region and New England and 
to a less extent in the Rocky Mountain Region and Gulf 
States. It was deficient in the Missouri Valley, Washington, 
Oregon, and the northwestern Canadian Provinces. The 
greatest excesses were: at Canadian stations, Kingston, Hali- 
fax, Montreal, and Saugeen, 0.13; Rockliffe and White River, 
0.12; Quebec, Toronto, Port Stanley, and Parry Sound, 0.11: 
in the United States, Northfield and Buffalo, 0.13; Oswego, 
Albany, Erie, Toledo, Detroit, Sault Ste. Marie, and Green 
Bay, 0.12. The greatest deficits were: Canada, Calgary, 0.21; 
Medicine Hat, 0.14; Swift Current, 0.13: United States, 
Havre, 0,16; Miles City, 0.12; Rapid City, 0.10. 

As compared with the preceding month of November, the pres- 
sures reduced to sea level show a rise in the Lake Region and 
especially in the Rocky Mountain Plateau Region; but a fall 
in Oregon, Washington, the Missouri Valley, and the Atlantic 
Coast, and especially in the Canadian Maritime and North- 
west Provinces. The greatest rises were: El Paso, 0.15; 
Idaho Falls, 0.14; Salt Lake City, 0.13; Corpus Christi, 
Pheenix, Yuma, and Santa Fe,0.12. The greatest falls were: 
Edmonton, 0.41; Calgary, 0.35; Battleford, 0.34; Prince Al- 
bert, Swift Current, and Banff, 0.29; Havre,0.28; St. Johns, 
N. F., and Spences Bridge, 0.21. 

AREAS OF HIGH AND LOW PRESSURE. 
By Prof. H. A. Hazen. 


During the month eight high areas and twelve low areas 
have merited attention. Charts II and I give the tracks of 


these conditions, together with the position of each at 8 a.m. 
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and 8 p.m., and the barometer reading at the center twice 
each day. It should be noted that while these tracks, espe- 
cially of the high areas, seem to be well defined, oftentimes 
the centers can not be exactly ascertained, and the definite 
lines are sometimes misleading, as though indicating a steady 
advance of a condition which may be extremely erratic in its 
apparent movement. We shall obtain a very inadequate idea 
of the actual weather of the month by a study of these tracks or 
of the accompanying developments of the high and low areas. 
Itis necessary to take a broader view and to determine whether 
there were general conditions governing the weather over large 
regions. It is rather remarkable that the temperature condi- 
tions of December were almost exactly reve from those in 
November. In the extreme northwest in December we find 
almost the warmest month of the twenty-seven during which 
we have observations, while in November it was the coldest of 
the twenty-seven. If we compare the tracks of high areas 
in the two months (Chart II) we shall find them almost ex- 
actly identical. There is a slight difference, however, in that 
there was a subpermanent area of high pressure, December 
17-23, in the central plateau which had no counterpart in 
November. On the South Atlantic Coast also the high areas 
will be found hovering over eastern Tennessee, Kentucky, 
and central and western North and South Carolina, instead 
of passing into the ocean as they didin November. A fuller 
discussion of this question will be found in “ Special Contri- 
butions.” 


Movements of centers of areas of high and low pressure. 


Av 
First observed. Last observed. Path. valouiee. 
j 
3 4 = 
High areas ° © | Miles. | Days.| Miles. | Miles. 
lja.m.| 104) 4p.m./| 4 63 2,500) 3.5 739 | 30.8 
3,p-m. | 38 78 7a.m.| 38 78 640", 183*| 7.6 
5.p-m.| 40| 125/ 12,p.m.| 31| 79| 3,430) 7.0 490 | 20.4 
12,p.m.| 35 | 120) 15,p.m.;| 30 9 | 1,720; 3.0 57. 23.9 
TV M,a.m.| 8 | | 46 60) 2,080) 4.5 461 | . 19.2 
W 16,a.m.| 53 115 | 32 1,900) 4.0 475 | 19.8 
WE cc B,a.m.| 108 31 2,880) 3.5 823 84.3 
2%,p.m.| 48 80 | 8l,a.m.| 37 80 | 1,880) 4.5 407 | 17.0 
2,a-m.| 52) 119/ 3i,p.m. | 48 74| 1,960) 2.5 785 | 32.7 
Total (omit- 
ES) 0c 18,390 | 32.5 | 4,754 
Mean of 8 
Mean of 32.5 
Low areas. 
l,a.m.| 48/ 5,a-m./ 51 69 | 2,870) 4.0 717 | 20.9 
cece 3,a.m.| 124/| 7,a-m.| 46 59 3,170; 4.0 74 |) «633.1 
7,a.m.| 56) 115 | 10,p.m. R 2,110) 3.5 602 | 
Sa.m.| 50| 96| 10,a.m.| 47| 54| 1,164) 48.5 
9,p.m.| 52/ 128) li,p.m.| 4 8 | 1,780) 2.0 890 | 387.1 
li,p-m.| 108/ M,p.m.| 46 | 2,330) 3.0 776 | 32.3 
li,p.m.| 14,p.m.| 1,280; 3.0 4% | 17.7 
34| 96 | 55 | 2650) 5.0) 22:1 
dastdes 127| 19,p.m.| 4 4,240) 5.5 771 32.1 
» 19,p-m.| 116 2,a-m.| 72| 2,710) 3.5 773 | 32.2 
24,a.m./| 110/| 49 56 | 2,570| 2.5) 1,080| 42.9 
47| 3l,a.m.| 44 59) 3,490) 5.0 698 | 29.1 
$1,580 | 43.0) 9,171 
Mean of 12 
Mean of 43 
* Not included in averages. 
HIGHS. 


Nos. I, V, VI, and VIII were first noted to the north of 
Montana. Nos. II and III came in from off the central Pacific 
Coast, and Nos. IV and VII were first noted near Lake Superior. 
The paths are well distributed over the country. When No. 
I reached Virginia on the p. m. of the 3d it seems to have 
divided, a part to Nova Scotia, and another 
part hovering over Virginia and North Carolina; there was 
oy ard no motion in this offshoot, No. Ia, and it has not 

n included in the general summary for the month. These 


high areas were unaccompanied by any severe cold waves, 
though there was a fall of 24° to 28° over a limited area in 
northern Louisiana and northeast Texas when high area No. 
VI had reached Illinois on p. m.of the 24th. The absence of 
marked changes in temperature in the northwest was remark- 
able, as will be noted in another place. 


LOWS. 


Most of the lows in December were first noted off the north 
Pacific Coast or to the north of the State of Washington. 
The tracks are seen to be parallel and are located mostly — 
along the northern border of the country, disappearing finally 
in the Gulf of St. Lawrence or off Nova Scotia. The month 
opened with a disturbance in the south-central Gulf of Mexico. 
The depression was very slight, and, though it crossed the 
middle of Florida on the a. m. of the 2d, its track was too ill 
defined and too short to be charted. 

On the 2d the disturbance from the Gulf had moved to the 
Georgia coast, and caused a gale of 40 miles per hour at 
Charleston and of 50 miles at Hatteras. 

As storm No.1IV approached the Atlantic Coast it increased 
rapidly in energy. On the 9th, p. m., the pressure was 29.16 
at Eastport, with winds west 52 miles at New York and south- 
west 48 miles at Woods Hole. The next morning, 10th, a. m., 
St. Johus, N. F., reported pressure 28.60 and wind north 40 
miles per hour; p.m.of 9th Halifax reported rain 1.48 inch, 
and Sidney 1.04 in twelve hours; a.m. of 10th St. Johns re- 
ported 1.14 inch in twelve hours. 

No. VIII begap in northeast Texas on the a.m. of the 13th; 
its motion was east and northeast, most of the time beyond 
Weather Bureau stations. It was last noted, a.m.of the 18th, 
over Newfoundland. 

As storm No. VIII was passing up the Atlantic Coast the 
severest winds of the month were experienced. On the 16th, 
p. m., the wind reached 62 miles per hour for five minutes at 
Nantucket, with an extreme velocity of 105 miles for one 
minute. At Greenwich, noon (7 a. m.), 16th, the storm is 
located by the Hydrographic Office about 380 miles southeast 
of New York City. The highest 5-minute velocity of the 
month, 80 miles per hour, was noted at Block Island p. m. of 
the 16th. 

When the last low area of the month was passing into the 
Gulf of St. Lawrence the last high area had reached the region 
to the north of Lake Superior. The barometric gradients 
caused by this combination gave a maximum wind velocity 
at Sault Ste. Marie of 44 miles per hour, which was the highest 
December velocity, excepting 50 miles in 1890, experienced at 
this station. 


LOCAL STORMS. 
By A. J. Henry, Chief of Division of Records and Meteorological Data. 


December, 1896, was on the whole a pleasant, sunshiny 
month. In a few localities severe and unseasonable weather 
prevailed for a short time, a notable exception being the severe 
snowstorm that covered Virginia, North and South Carolina, 
and Georgia on the 2d. Rain on the night of the Ist turned 
to sleet, and later to snow. Asa result the trees, telegraph 
and telephone poles throughout South Carolina and Georgia 
were so heavily coated with ice that they broke under the 
great weight. Telegraphic communication with the outside 
world was interrupted for more than twenty-four hours over 
a considerable portion of Georgia and South Carolina. Elec- 
tric light and fire alarm systems were also completely disabled. 

The Atlantic Coast storm of the 17th was attended by high 
winds and snow on the New Jersey and New England coasts. 
Steamship traffic was delayed and railroad and street car lines 
were crippled throughout New England. The three-masted 
schooner Ulrica was wrecked on Nantasket Beach. Three 
persons were frozen to death in New York. 
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TEMPERATURE OF THE AIR. 
[In degrees Fahrenheit.] 


The mean temperature is given for each station in Table 
II, for voluntary observers. Both the mean temperatures and 
the departures from the normal are given in Table I for the 
regular stations of the Weather Bureau. 

The monthly mean temperatures published in Table I, for 
the regular stations of the Weather Bureau, are the simple 
means of all the daily maxima and minima; for voluntary 
stations a variety of methods of computation is necessarily 
allowed, as shown by the notes appended to Table II. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table V for 29 stations selected out 
of 82 that maintain continuous thermograph records. 

The distribution of the observed monthly mean temperature of 
the air over the United States and Canada is shown by the 
dotted isotherms on Chart IV; the lines are drawn over the 
Rocky Mountain Plateau region, although the temperatures 
have not been reduced to sea level, and the isotherms, there- 
fore, relate to the average surface of the country occupied by 
our observers; such isotherms are controlled largely by the 
local topography, and should be drawn and studied -in con- 
nection with a contour map. 

The highest mean temperatures were: In the United States, 
Key West, 70.3; Jupiter, 66.0; Los Angeles, 59.0; Yuma, 
58.6; Port Eads, 57.7; Corpus Christi, 57.6. The lowest 
were: Moorhead, 14.6; Northfield, 17.9; Bismarck, 19.0; 
Williston, 19.6. In Canada the highest were: Esquimault, 
42.6; Spences Bridge, 34.4; Yarmouth, 28.8. The lowest 
were: White River, 6.0; Battleford, 7.1; Prince Albert, 8.8. 

As compared with the normal for December the mean tem- 
warmsat for the current month was in excess from the Appa- 
achian range and west Gulf stations westward to the Pacific. 
It was deficient from southern Louisiana and Florida north- 
eastward to Newfoundland. The greatest excesses were: 
Havre, 12.3; Swift Current and Helena, 12.2; Miles City, 
12.1; Calgary, 11.9; Medicine Hat,11.8. The largest deficits 
were: St. Johns, N. F., 5.4; Eastport, 4.9; Chatham and Co- 
lumbia, 8. C., 4.5; Albany and Augusta, 4.1; Northfield and 
New York, 3.7. 

Considered by districts the mean temperatures of the cur- 
rent month show departures from the normal as given in 
Table I. The greatest positive departures were: North Da- 
kota, 5.0; Missouri Valley, 6.1; northern Slope, 9.2; middle 
Slope,6.2. The greatest negative departures were: New Eng- 
land, 2.8; middle Atlantic, 2.2; south Atlantic, 3.1. 

The years of highest and lowest mean temperatures for Decem- 
ber are shown in Table I of the Review for December, 1894. 
The mean temperature for the current month was the highest 
on record at the following stations: Sacramento, 49.4; Fresno, 
49.3; Port Angeles, 42.6; Rapid City, 37.8; Helena, 35.9; 
Baker City, 34.8; Miles City, 31.4. The mean temperature 
was the lowest on record at: Columbia, 8. C., 44.0. 

The maximum and minimum temperatures of the current 
month are given in Table I. The highest maxima were: 84, 
Los Angeles (3d); 83, Key West and Jupiter (9th), San An- 
tonio (13th); 80, Tampa (8th), Corpus Christi (14th), Pales- 
tine (23d); 79, Shreveport (23d); 78, New Orleans (14th), 
Yuma (3d), San Diego (frequently). The lowest maxima 
were: 41, Moorhead (frequently), Sault Ste. Marie (11th), 
Idaho Falls (24th); 44, Huron (9th); 45, St. Paul (28th); 
46, Duluth (10th), Bismarck (11th). The highest minima 
were: 58, Key West (17th); 46, San Diego (18th); 45, Point 
Reyes Light (7th); 44, Jupiter (23d). The lowest minima 
were: —27, Moorhead (1st); —26, Williston (2d); —23, Bis- 
marck (2d); —22, Havre (2d); —21, Duluth (1st); —11, 
Huron and Miles City (2d); —10, Northfield (28th). 

The limits of minimum temperatures, 32° and 40°, are shown 
by lines on Chart No. V. 


The years of highest maximum and lowest minimum tempera- 
twres are given in the four last columns of Table I of the 
current Review. During the present month the maximum 
temperatures were the highest on record at: Oklahoma, 75; 
Pueblo, 74. The minimum temperatures were not the lowest 
on record at any regular station of the Weather Bureau. 

The greatest daily range of temperature and the data for com- 
puting the extreme and mean monthly ranges are given for each 
of the regular Weather Bureau stations in Table I. The 
largest values of the greatest daily ranges were: Pueblo, 
50; Dodge City, Columbia, Mo., and Carson City, 43; Havre 
and El Paso,42; San Luis Obispo and Fort Smith, 41; Han- 
nibal, 40. The smallest values were: Pysht, 10; Tatoosh 
Island and Fort Canby,11; Key West, 13; Pysht and Seattle, 
16; Astoria and San Francisco, 17. 

Among the extreme monthly ranges the largest were: Havre, 
81; Rapid City, 73; Williston, 72; Bismarck, 69; Moorhead, 
68; Duluth, 67; Miles City, 66; Pueblo, 64; Pierre and 
Sioux City, 63. The smallest were: Tatoosh Island, 17; 
Fort Canby, 21; Point Reyes Light and San Francisco, 22; 
Pysht, 24; Port Angeles, and Key West, 25. 

The accumulated monthly departures from normal tempera- 
tures from January 1 to the end of the current month are 
given in the second column of the following table, and the 
average departures are given in the third column for compari- 
son with the departures of current conditions of vegetation 
from the normal condition. 


Accumulated Accumulated 
departures. departures. 
Districts Districts 
ver- ver- 
Total. age. Total. age. 
° ° ° ° 

Middle Atlantic. .......... 3.7 0.8 || New England ............ —1.1| —0.1 

South Atlantic........... 5.6 0.5 || Florida Peninsula........ —9.2| —0.8 

4.3 0.4 || North Dakota ............ —11.5| —1.0 

14.5 1.2 || North Pacific............ —0.2 
Ohio Valley and Tenn..... 12.3 1.0 
wer Lake... 7.5 0.6 
Upper Lake .......-.....+- 18.6 1.6 
Upper Mississippi Valley..| +-16.9 1.4 
Missouri Valley ........... 14.1 1.2 
Northern Slope 2.4 0.2 
Middle Slope.........-..++ 24.8 2.1 
Abilene (southern Slope).| +-26.3 2.2 
Southern Plateau ......... 10.6 0.9 
Middle Plateau ........... 5.0 0.4 
Northern Plateau......... 15.0 1.2 
Middle Pacific............. 0.6 0.0 
South Pacific.............. 6.0 0.5 

MOISTURE. 


The quantity of moisture in the atmosphere at any time 
may be expressed by the weight of the vapor coexisting 
with the air contained in a cubic foot of space, or by the 
tension or pressure of the vapor, or by the temperature 
of the dew-point. The mean dew-point for each station of 
the Weather Bureau, as deduced from observations made at 
8 a. m. and 8 p. m., daily, is given in Table I. 

The rate of evaporation from a special surface of water 
on muslin at any moment determines the temperature of 
the wet-bulb thermometer; an evaporometer may be so 
constructed as to give the quantity of water evaporated 
from a similar surface during any interval of time. Such 
an evaporometer, therefore, would sum up or integrate the 
effects of those influences that determine the temperature 
as given by the wet bulb; from this quantity the average 
humidity of the air during any given interval of time may be 
deduced. 

Measurements of evaporation within the thermometer 
shelters are difficult to make so as to be intercomparable at 
temperatures above and below freezing, and they may be re- 
placed by computations based on the wet-bulb temperatures. 
The absolute amounts of evaporation from natura surfaces 
not protected from wind, rain, sunshine, and radiation are 
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being measured at a few experimental stations and will be 
discussed in special contributions. 

Sensible temperatures.—T he sensation of temperature experi- 
enced by the human body and ‘ordinarily attributed to the 
condition of the atmosphere depends not merely on the tem- 
perature of the air, but also on its dryness, on the velocity 
of the wind, and on the suddenness of atmospheric changes, 
all combined with the physiological condition of the observer. 
A satisfactory expression for the relation between atmospheric 
conditions and nervous sensations has not yet been obtained. 


PRECIPITATION. 
[In inches and hundredths. ] 


The distribution of precipitation for the current month, as de- 
termined by reports from about 2,500 stations, is exhibited 
on Chart III. The numerical details are given in Tables I, 
II, and III. The total precipitation for the current month 
(from 9 to 30 inches) was heavy on the coasts of Washing- 
ton, Oregon, and northern California; it was quite light over 
the rest of the United States, but was rather heavy (7.7) at 
St.Johns, N. F. The larger values at regular stations were: 
Pysht, 25.3; Tatoosh Island, 19.9; Astoria, 19.1; Fort Canby, 
16.0. 

Details as to excessive precipitation are given in Tables 
XU and XIII. 

The years of greatest and least precipitation for December are 

iven in the Review for December, 1890. The precipitation 
or the current month was the greatest on record only at 
Astoria, 19.14. It was the least on record at: Lander, T.; 
Bismarck, 0.03; Miles City, 0.09; Lynchburg, 0.13; Chicago, 
0.16; Fort Smith, 0.33; Baltimore, 0.37; Harrisburg, 0.40; 
Springfield, Mo., 0.79; Northfield, 0.81; Buffalo, 0.84; Sault 
Ste. Marie, and Knoxville, 0.95; Parkersburg and Narragan- 
sett Pier, 1.56. 

The diurnal variation, as shown by tables of hourly means 
of the total precipitation, deduced from self -registering 
gauges kept at the regular stations of the Weather Bureau, is 
not now tabulated. 

The current departures from the normal precipitation are 
given in Table I, which shows that precipitation was in ex- 
cess in small portions of the South Atlantic and Florida 
coasts, northwestern Texas, southern Arizona and California, 
northern California and Washington. It was deficient over 
the greater part of the country, and especially in the central 
Gulf Middle Atlantic and New England States. 

The large excesses were: Astoria, 8.1; Fort Canby, 6.1; 
Tatoosh Island, 5.4; Savannah, 3.6. The large deficits were: 
Shreveport, 3.9; Little Rock, 3.8; Chattanooga, 3.7; Vicks- 
burg and Memphis, 3.6. . 

The average departure for each district is given in Table 
I. By dividing each current precipitation by its respective 
normal the following corresponding percentages are obtained 
(precipitation is in excess when the percentage of the normal 
exceeds 100): 

Above the normal: South Atlantic, 109; southern Slope 
(Abilene), 248; north Pacific, 134. 

Normal: Northern Plateau, 100. 

Below the normal: New England, 61; Middle Atlantic, 35; 
Florida Peninsula, 96; east Gulf, 54; west Gulf, 33; Ohio 
Valley and Tennessee, 40; lower Lake, 64; upper Lake, 42; 
North Dakota, 43; upper Mississippi, 36; Missouri Valley, 
40; northern Slope, 22; middle Slope, 59; southern Plateau, 
78; middle Plateau, 36; middle Pacific, 95; south Pacific, 
69. 

The total accumulated monthly departures from normal pre- 
cipitation from January 1 to the end of the current month 
are given in the second column of the following table; the 
third column gives the percentage of the current accumulated 
precipitation relative to its normal value. 


| 


33 38 Bg | 38 
ah 
88 | 8 
< <4 < < 
Inches. Per ct. Inches. | Per ct. 
North Dakota............. 2.90 115 || New — 5.00 89 
Upper Mississippi Valley. 0.40 101 || Middle Atlantic.......... — 7.20 4 
Missouri Valley........... 0.20 101 || South Atlantic ........... —10.70 80 
Northern Slope ........... 0.90 106 || Florida Peninsula ....... — 4.00 92 
Middle 1.80 109 || Bast Gulf................. — 9.00 
Abilene (southern Slope).. 2.30 112 || West Gulf ............++.. —12.50 71 
Southern Plateau. ....... 1.10 113 | Ohio Valley and Tenn....| — 4.60 90 
Middle Plateau ........... 2.40 120 || Lower Lake........... .. — 2.10 94 
Northern Platean......... 1.10 106 || Upper Lake .............. — 2.40 93 
North 10.10 86117 th Pacific. ............ — 1.80 85 
Middle Pacific ............ 3.90 118 
SNOWFALL. 


The total monthly snowfall at each station is given in Table 
II; its geographical distribution is shown on Chart V. This 
chart also shows the isotherms of minimum 32° and of mini- 
mum 40° for the air within the ordinary thermometer shelter. 
The former isotherm is an approximate limit to possible 
snow, while the latter is an approximate southern limit to 
the regions that report frost in exposed localities. 

Snowfalls of from 5 to 20 inches are reported from the 
Lake Region and New England; 5 to 15 inches in the interior 
of the South Atlantic States, which was quite phenomenal 
and did much damage by the breaking of trees and telegraph 
lines; snowfalls of 10 to 40 inches were reported from the 
Sierra Nevada, but only from 5 to 15 from the Rocky Moun- 
tain region. A maximum snowfall of 64 inches was reported 
from Cascade Tunnel, Wash. 

The depth of snow on the ground at the end of the month is 
given in detail in Table II, and for the winter months is also 
shown on Chart VI; it is also shown on the weekly charts of 
the Climate and Crop Service, published by the Weather 
Bureau during December to March, inclusive. 

In general, at the close of the month, there was about 10 
inches of snow on the ground in eastern Connecticut and 
southeastern Massachusetts, whence it diminished to a 
“trace” in central Pennsylvania and New York and southern 
Maine, New Hampshire, and Vermont. There was also about 
10 inches in the northern peninsula of Michigan and 10 or 
15 in central Minnesota and eastern portions of North and 
South Dakota; from 10 to 20 inches were reported at moun- 
tain stations in Colorado and 10 to 40 at stations in the 
Sierra Nevada. 

ICE. 


The thickness of ice in the rivers and harbors is shown in 
detail in the bulletins published every Monday by the 
Weather Bureau, the more prominent characteristic data for 
the beginning and end of the month are as follows: Iowa, 
Sioux City, 8 and 6 inches. Maine, Eastport, 3.5 and 12; 
Lewiston, 1.5 and 12.0. Minnesota, Moorhead, 15 and 19.5; 
St. Paul,10and 13. Nebraska,Valentine,14and 14.0. North 
Dakota, Bismarck, 8.5 and 21; Williston, 16 and 16.0. South 
Dakota, Yankton, 12 and 12.0. Wisconsin, Green Bay, 4.5 and 
5.0. At the close of the month the Missouri and upper Mis- 
sissippi were not frozen so far south as on the corresponding 
date of 1895, but the ice was thicker at some of the more 
northerly stations. During the middle and close of the month 
— ice existed in the rivers of New England and New 

ork. 

Snow and ice in Canada.—On the December Weather Map 
of the Canadian Service, Mr. R. F. Stupart says: 

On Vancouver Island and in British Columbia the rainfall, as in 
November, has again been very much above the average generally. 
At Esquimault 10.4 inches fell, which is 3.0 inches above the average. 
Agassiz recorded 10.0 inches. In the Northwest Territories and Mani- 
toba, where the precipitation was almost entirely if not altogether in 
the form of snow, the amount was small and in most localities below 
average. The Lake Superior district shows a marked deficiency in pre- 
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cipitation, and this deficit is pronounced Ontario, Quebec 
and the Maritime Provinces, where the total fall for the month was in 
many places a half or even less than a half of the average amount. 


With reference to the quantity of snow and ice on the 
ground at the end of the month, Mr. Stupart says: 


Snow has almost entirely disappeared from low levels in British 
Columbia, and the general weather is reported as spring-like. In the 
Northwest Territories, Edmonton reports 16 inches of snow on the 
ground, Battleford 12 inches, and Prince Albert 5 inches, while Medi- 
cine Hat and Swift Current only-record a “trace.’’ Ice appears to be 
from 10 to 18 inches in thickness. In Manitoba, Minnedosa records 12 
inches of snow on the ground, and Winnipeg 3 inches, but this amount 
was materially increased during the heavy snowfall of the Ist of Jau- 
uary. In northern Ontario and in Quebec a few inches of snow 
covered the ground at the end of the month, but this disappeared dur- 
ing the first few days of January owing to the mild weaiher and heavy 


rains, and what little ice there is left on the rivers and lakes is very thin. | ¥ 


SLEET. 
The following are the dates on which sleet fell in the re- 
spective States: 
Alabama, 1, 2, 19, 20. Colorado, 13, 24. Connecticut, 11, 
15, 16. Delaware, 15, 16,18. District of Columbia, 15, 18. 


Georgia, 1,2, 18. Idaho, 2, 4, 5, 12, 26, 27,30. Illinois, 6, 
17,25. Indiana, 14, 15, 17, 20,22. Iowa, 5,6,8. Kansas, 
7, 20, 21,26. Kentucky, 15. Louisiana, 1, 2,20. Maine, 4, 


6,9. Maryland, 15, 18, 23,30. Massachusetts, 31. Michi- 
gan, 4 to 10, 17, 18, 31. Minnesota, 4, 5, 6, 9, 12, 14, 15, 17, 
28, 31. Mississippi, 1, 2. Missouri, 8, 13, 17, 18, 19, 23. 
Montana, 11, 29, 30. Nebraska, 6, 14, 15,27. Nevada, 5, 12, 
25, 27, 29, 30,31. New Hampshire, 8,9, 10. New Jersey, 15. 
New Mexico, 29. New York, 6, 9, 10,15. North Carolina, 1, 
2,3. North Dakota, 4, 12, 14, 16, 23,31. Ohio, 4, 14, 15, 16. 
Oregon, 1, 12. Pennsylvania, 15. South Carolina, 1, 2, 3. 
South Dakota, 4, 5, 13, 14, 16,19. Tennessee, 14,18. Texas, 1. 
Utah, 13, 29. Vermont, 7,10. Virginia, 8,15 to 18. Wash- 
ington, 1, 2, 4, 7, 9 to 14, 19, 29, 31. West Virginia, 15. 
Wisconsin, 4, 5, 8, 17. 
HAIL. 

The following are the dates on which hail fell in the 
respective States : 

Alabama, 14, 15. New Mexico, 29, 30. Oregon, 30, 31. 
Tennessee, 14. Texas, 31. 


WIND. 

The prevailing winds for December, 1896, viz, those that 
were recorded most frequently, are shown in Table I for the 
regular Weather Bureau stations. 

HIGH WINDS. 

Maximum wind velocities of 50 miles or more per hour 
were reported during this month at regular stations of the 
Weather Bureau as follows (maximum velocities are averages 
for five minutes; extreme velocities are gusts of shorter du- 
ration, and are not given in this table): 


a a 
s 
Stations. 3 Stations. 
$| $|& 
Alela 
Miles 
Block Island, R.1..... 15 72 | ne. || Helena, Mont.......... 4 50 | sw. 
16 80 | ne. || Kittyhawk, N.C.......| 15 n. 
23 59 | ne Nantucket, Mass ...... 1 52 | ne. 
Buffalo, N. 9 16 62 | ne. 
Cheyenne, Wyo........- 4 56 | nw. DO ii 17 55 | ne. 
port, Me 16 56 | ne. || New York, N. Y......- 9| sw. 
El Paso, Tex...........- 16 58 | nw. 16 54 | 
Fort Canby, Wash...... 3! 8. 19| ow. 
) Seer 6 58 | s. Tatoosh Island, Wash 3 50 | s. 
7 58 | s. 6 50 | s. 
9 60 | s. 9 s. 
sens 10 58 s. 13 52 | w. 
12 72 s. 26 50 | ne. 
) 18 52 s. Woods Hole, Mass..... 16 54 | ne. 
29 78 | se. ) 17 50 | n. 
Hatteras, N. C...... 2) eveces n. 
15 61 | nw. 24 50 | n. 
16 54 | nw. 


The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m. and 8 p.m., are given in Table IX. 
These latter resultants are also shown graphically on Chart 
IV, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to which 
winds from different directions counterbalanced each other. 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
ear ta year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 19 regular stations 
of the Weather Bureau by its photographic, and at 32 by its 
thermal effects. At one of these stations records are kept by 
both methods. The photographic record sheets show the ap- 
parent solar time, but the thermometric records show seventy- 
fifth meridian time; for convenience the results are all given 
in Table XI for each hour of local mean time. 

Photographic and thermometric registers give the duration 
of that intensity of sunshine which suffices to make a record, 
and, therefore, they generally fail to record for a short time 
after sunrise and before sunset, because, even in a cloudless 
sky, the solar rays are then too feeble to affect the self- 
registers. If, therefore, such records are to be used for de- 
termining the amount of cloudiness, they must’ be supple- 
mented by special observations of the sky near the sun at . 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Table XI, there results 
a complete record of the clearness of the sky from sunrise to 
sunset in the neighborhood of the sun. The twilight 
correction is not needed when the self-registers are used for 
ascertaining the duration of a special intensity of sunshine, 
but is necessary when the duration of cloudiness is alone de- 
sired, as is usually the case. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness” in 
Table I; its complement, or percentage of clear sky, is givén 
in the last column of Table XI. 


COMPARISON OF DURATIONS AND ARFAS. 


The sunshine registers give the durations of effective sunshine 
whence the duration relative to possible sunshine is derived ; 
the observers’ personal estimates give the percentage of area 
of clear sky. These numbers have no necessary relation to 
each other, since stationary banks of clouds may obscure the 
sun without covering the sky, but when all clouds have a 
steady motion past the sun and are uniformly scattered over 
the sky, the percentages of duration and of area agree closely. 
For the sake of comparison, these percentages have «been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instrumental records of 
percentages of durations of sunshine are almost always larger 
than the observers’ personal estimates of percentages of area of 
clear sky; the average excess for December, 1896, is 6 per 
cent for photographic and 6 per cent for thermometric 
records. 

The details are shown in the following table, in which the 
stations are arranged according to the total possible durea- 
tion of sunshine, and not according to the observed duration 
as in previous years. 
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Difference between instrumental and personal observations of sunshine. Difference between instrumental and personal observations.—Cont’d. 
Instrumen record t 
EF EB 
28 
| @ * Hrs. | & | % * 
T.| 55 |...../...... 55 T.| 401.1 | 652 |.....)...... 62 | +10 
Galveston, Tex.......... P.| 61| 64| +8 dub P.| 800.4) 34) + 4].....]...... 
Savannah, Ga....... P.| 313.0; Salt Lake City, P.| 399.4] 28| 56 | 428 |...../...... 
Vioksburg, Miss T.| 313.0] 61 |.....|...... 74 | Columbus, Ohio T.| 398.6) 45 )|.....).... 62) +17 
666606 ce P.| 310.7| 73| 79 t P.| 908.6) 86| 76 | +20/...../...... 
San Diego, Cal..... P.| 310.7| 66| 78| +12]...../...... T.| 308.6 47 71 
Amm@eles, Cal P.| 207.7) + 7 T.| 307.0) 0&6 |.....|...... 79 3 
Dodge City, P.| 296.7| @2| 66/4 exes P.| 303.6) 68| 84 | $16 |.....)...... 
T.| 206.7) 41 |... 56 | +15 | Little Rook, Ark | BF 73 | +36 
Kansas City, M0...... P.| 298.7) 51| 48] — P.| 390.5) 80) 91 
St. Louls, Mo T.| 208.7] 42 57 | +15 Savannah, Ga ...... P.| 389.9) 72 
Denver, Colo... P.| 201.7| 50| | +19].....|...... P.| 986.4) 3% | 44/4 91.....]...... 
<5 T.| 987.8| 51 | Wee 25.9. 
Salt LakeCity, P.| 987.8| 27| 51 | +24 |...../...... ATMOSPHERIC ELECTRICITY. 
Binghamton, N.Y T.| 264.7 | 26 29; +3 
BB are given in Table X, which shows the number of stations 
Detroit, from which meteorological reports were received, and the 
sore / —1/ number of such stations reporting thunderstorms (T) and 
T.| 961.0) 987 |.....)...... 59 
T.| 15)... 16 auroras (A) in each State and on each day of the month, re- 
Fortiand, Me T.| 877.7 | 4B 62> +14 Thunderstorms.—The dates on which reports of thunder- 
sens P.| 974.8| 42| 88 | +11 |.....|...... 
Minneapolis, Minn T.| 974.8 |...... storms for the whole country were most numerous were: 14th, 
905.6) 47 Thunderstorm reports were most numerous in: Louisiana, 
is “—'3|17; New Mexico, 13; Tennessee, 14. 
—— ! Thunderstorms were most frequent in: Idaho and Texas, 
Owing to an inexplicable accident the table of differences,|4 days; Louisiana, 7. 
published on page 110 of the Review for April, was seriously| Awroras——The evenings on which bright moonlight must 
disarranged, and the reader is requested to substitute the fol- | have interfered with observations of faint auroras are assumed 
lowing in its place: to be the four preceding and following the date of full moon, 
Digt het —_ tal end ; - hi viz, from the 15th to the 23d, inclusive. On the remaining 
sseangiee of : twenty-two days of this month 277 reports were received, or 
. , |an average of about 13 perday. The dates on which the 
# : wer number of reports especially exceeded this average were: 3d, 
183; 4th, 23. 
22 Auroras were reported most ny in: Michigan, 7 
Stations. $3 days; Montana, 9; New York, 8; Ohio, 11. 
= Me : he number of reports was a large percentage of the num- 
4 ber of observers in: Maryland, 45; North Dakota, 36; Mas- 
=| Bs = = |sachusetts, 32; New York, 30; Nebraska, 22. 
erat ele! « CANADIAN REPORTS. 
Bismarck, N P.| 408-4) A thunderstorm was reported at Edmonton on the 2Ist. 
MO | | Manan, 3d; Yarmouth, 3d; St. Andrews, 4th; Charlotte- 
Northfield, Vt P.| 408-6) 45) town, 3d; Father Point, 5th; Quebec, Ist; Montreal, 3d; 
Rochester, | Toronto, 3d; White River, 3d, 13th; Ottawa, 3d; Port Stan- 
fot | ley, 18th; Winnipeg, 27th; Minnedosa, Ist, 3d, 6th to 9th; 
+9 Medicine Hat, 11th, 12th; Calgary, 4th, 5th; Prince Albert, 


a 

a 
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CLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the respective sections of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 

Snowfall and rainfall are expressed in inches. 


Alabama.—The mean temperature was 46.4°, or 0.2° below normal; 
the highest was 83°, at Healing Springs on the 9th, and the lowest, 12° 
at Oneonto on the 25th. The average precipitation was 1.60, or 2.89 
below normal; the greatest monthly amount, 4.77, occurred at Healing 
Springs, and the least, 0.35, at Livingston. The month was generall 
favorable for all farming operations, and at the close of the mont 
considerable land was prepared for the coming crop, and work on truck 
farms in the southern counties was well up. There is some complaint 
of scarcity of water in the north-central portions, but this, however, is 
of a local character. The rivers were in good navigable condition dur- 
ing the first half of the month, but were barely navigable toward the 
close.—F. P. Chaffee. 

Arizona.—The mean temperature was 50.0°, or 3.0° below normal; the 
highest was 90°, at Tucson on the 23d, and the lowest, 10°, at Fort 
Apache on the 10th and llth. The average precipitation was 0.67, or 
0.31 above normal; the greatest monthly amount, 1.71, occurred at 
Signal, while none fell at Russellville.— W. 7° ’ 

Arkansas.—The mean temperature was 45.8°, or 2.3° above normal; 
the highest was 81°, at Texarkana on the 10th, and the lowest, 8°, at 
Keesees Ferry on the Ist. The average precipitation was 0.84, or 3.81 
below normal; the greatest many amount, 2.75, occurred at Warren, 
and the least, 0.15, at Lacrosse.—F’. H. Clarke. 

California.—The mean temperature was 50.1°, or 2.8° below normal; 
the _ was 92°, at Downey and Pomona on the 3d, and the lowest, 
1°, at ie on the 3lst. The average precipitation was 3.47, or 0.94 
below normal; the greatest monthly amount, 17.23, occurred at Delta, 
while none fell at Beaumont, Indio, Mammoth Tank, and Palm 
Springs.—J. A. ick. 

Colorado.—The mean temperature was 29.7°, or 3.7° above normal; 
the highest was 74°, at Pueblo on the 22d, and the lowest, 20° below 
zero, at Gunnison on the 22d. The average precipitation was 0.59, or 
about one-half the normal; the greatest monthly amount, 4.95, occurred 
at Santa Clara, while none fell at St. Cloud.—F. H. Brandenburg. 

Florida.—The mean temperature was 57.9°, or 3.6° below normal; 
the highest was 86°, at Lemon City on the 9th and 10th, and the 
lowest, 26°, at De Funiak Springs on the 25th. The average precipita- 
tion was 2.14, or 0.67 below normal; the greatest monthly amount, 5.70, 
occurred at Tallahassee, and the least, 0.50, at Oxfo The month 
presents no marked departures from normal conditions. It was favor- 
able for farm work, and winter truck interests made rogress. 
Some growers banked with dirt for the winter. Only over northern 
districts were frosts of sufficient severity tocause apprehension. During 
the latter part of the third decade frost was observed over the northern 
hee of the north-central district; no serious damage resulted.—A. J. 


Georgia.—The mean temperature ,wa4 46.0°, or 1.0° below normal; the 
ae was 81°, at Hawkinsville on the lst and 2d, and the lowest, 9°, 
at Clayton, on the 26th. The, average precipitation was 3.36, or 0.88 
below normal; the greatest monthly amount, 7.62, occurred at Flem- 
ing, and the least, 0.33, at Ramsey. 

daho.—The mean temperature was 31.0°; the highest was 63°, at 
Mindoka on the 13th, and the lowest, 10° below zero, at Roseberry on 
the 2ist. The average precipitation was 1.75; the ee monthly 
amount 4.94, occurred at Fort Sherman, and the least, 0.20, at Martin.— 
D. P. McCallum. 

Ilinois.—The mean temperature was 34.7°, or 5.0° above normal; the 
highest was 70°, at Cairo on the 12th, and the lowest, 4° below zero, at 
Scales Mound on the 19th. The average precipitation was 0.53 or 1.92 
below normal; the greatest monthly amount, 1.41, occurred at Martins- 
ville, and the least, “trace,”’ at Minonk.—@. Z. Linney. 

Indiana.—The mean temperature was 35.2°, or 1.9°, above normal; 
the highest was 68°, at Evansville on the 12th, and the lowest, 9° below 
zero, at Auburn on the 24th. The average precipitation was 1.29, or 
1.51 below normal; the greatest monthly amount, 2.21, occurred at 
Jeffersonville, and the least, 0.37 at South Bend.—C. F. R. Wa ns. 

Jowa.—The mean temperature was 30.8°, or 7.0° above normal; the 
highest was 70°, at Belknap on the 5th, 8th, and 10th, and the lowest, 
10° below zero, at Rock Rapids on the Ist. The average precipitation 
was 0.65, or 1.00 below normal; the greatest monthly amount, 1.79, 
occurred at Dows, and the least, “trace,”’ at Denison.—G. M. Chappel. 

Kansas.—The mean temperature was 39.6°, or 5.0° above normal; the 


highest was 78°, at Hutchinson on the 22d, and the lowest, 4°, at Phil- 
lipsburg and Pratt on the Ist. The average precipitation was 0.44, or 
0.44 below normal; the greatest monthly amount, 2.60, occurred at Fort 
Riley, while none fell at Morland and Norton.—7. B. Jennings. 

Kentucky.—The mean temperature was 39.6°, or 0.4° above normal; 
the highest was 73°, at Russellville on the 30th, and the lowest, 7°, at 
Ashland on the 25th. The average precipitation was 1.82, or 1.68 below 
normal; the greatest monthly amount, 3.36, occurred at South Fork, 
and the least, 0.49, at Middlesboro. Taken as a whole December was 
a fine winter month, the weather being generally fair eS, pes and 
the temperature comparatively mild. The only heavy rainfall occurred 
about the 8th, but it was sufficient to thoroughly moisten the soil and 
nurture winter wheat, which was reported to be in excellent condition. 
The temperature did not continue low enough during the prevalence 
of the two cold waves, which were central on the Ist and 25th, to freeze 
the soil except a mere coating at the surface. Hence, wheat did not 
suffer from any severe cold, even though there was no snow on the 

ound during these periods of low temperature. Pastures were never 

tter in midwinter, except in December, 1894, and January, 1895.— 
Frank Burke. 

Louisiana.—The mean temperature was 51.7°, or 2.2° below normal; 
the highest was 82°, at Abbeville on the 8th, and the lowest, 16°, at 
Robeline on the 18th. The average precipitation was 2.09, or 1.44 be- 
low normal; the greatest monthly amount, 4.57, occurred at Sugar Ex- 

riment Station, Audubon Park, and the least, 0.33, at Calhoun. 

cember, 1896, favored the farmers and planters of Louisiana, the 
month being dry, permitting the marketing of the several crops har- 
vested, and it was also a particularly favorable month to the sugar 
planters, giving but little bad weather and no severe cold to =ere the 
cane crop. The grinding season was practically closed before the close 
of December, although some planters have some cane standing at date, 
and there is also some in windrow to be ground. These cases are, how- 
ever, the exception. The severe drought and unusually warm weather 
during the past season made planters anticipate a rather short sugar 
yield, but it is gratifying to learn that the State is turning out one of 
the largest sugar yields ever made in one season. The loss to cane 
from freezing weather was immaterial, and a considerable amount of 
windrowing was done as a precautionary measure against severe cold. 
Some cane has already been planted, and plowing is progressing in 
various portions of the sugar belt.—R. #. Kerkam. 

Maryland.—The mean temperature was 34.3°, or 2.0° below normal; 
the highest was 70°, at Charlotte Hall on the 7th, and the lowest, 2° 
below zero, at Sunnyside on the 28th. The average precipitation was 
0.86, or 1.56 below normal; the —— monthly amount, 2.71, occurred 
* Sunnyside, and the least, 0.11, at Johns Hopkins Hospital.—@. Z. 

unt, 

en ae mean temperature was 26.9°, or 1.4° below normal; 
the highest was 60°, at Hanover, Clinton, Grape, and Berrien Springs 
on the 12th, and the lowest, 23° below zero, at Thomaston on the Ist. 
The average precipitation was 0.95, or 1.61 below normal; the greatest 
monthly amount, 2.23, occurred at Wetmore, and the least 0.22, at 
Stanton. The precipitation is by far the least average total for any 
December during the past ten years.—0O. F’. Schneider. 

Minnesota.—The mean temperature was 20.3°, or 3.2° above normal; 
the highest was 52°, at Mazeppa on the 12th, and the lowest, 51° be- 
low zero, at Pokegama on the Ist. The average precipitation was 0.61, 
or 0.25 below normal; the greatest monthly amount, 1.79, occurred at 
Mount Iron, and the least, ‘‘ trace,’’ at St. Cloud.—7. 8. Outram. 

Mississippi—The mean temperature was 48.8°, or 1.3° above normal; 
the highest was 88°, at French Camp on the 8th, and the lowest, 16°, 
at Austin on the 25th. The average precipitation was 1.29, or 3.84 be- 
low normal; the greatest monthly amount, 4.57, occurred at Magnolia 
and the least, ‘‘ trace,” at Kosciusko. No precipitation was reported 
from Hazelhurst and Columbus.—R. J. Hyatt. 

Missouri.—The mean temperature was 38.7°, or 4.8° above normal; the 
highest was 79°, at Gorin on the 30th, and the lowest, 5° below zero, 
at Maryville on the Ist. The average precipitation was 0.94, or 1.06 
below normal; the greatest monthly amount, 3.90, occurred at Osceola, 
and the least, 0.02, at Maryville and St. Joseph. The month was re- 
markably favorable for outdoor work, and throughout the greater por- 
tion of the State plowing could be done on nearly every day, but the 
deficient precipitation and almost total absence of snow was injurious 
to winter wheat, which suffered considerably from the severe freeze 
at the close of November.—A. 2. Hackett, 

Montana.—The mean temperature was 33.0°, or 10.0° above normal; 
the highest was 75°, at Billings on the 30th, and the lowest, 24° below 
zero, at Glasgow and Poplar on the Ist. The average precipitation was 
0.34, or 0.29 below normal; the greatest monthly amount, 3.49, occurred 
at Troy; none fell at five stations. The weather during the month 
was remarkably mild and pleasant, and with the exception of a cold 
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wave on the Ist and 2d no cold weather occurred, and temperatures 
below zero after the above dates were almost unknown. The extrenie 
cold weather in November was the cause of much anxiety among the 
cattle and sheep owners, and the early portion of December showed 
no signs of improvement, but at the end of the month all stock on the 
ranges had regained in flesh what they had lost during the cold weather 
and snows of the previous month. Hunters report that hibernating 
animals, such as bear, badger, and ground hog have abandoned their 
winter quarters, and their appearance at this early date is looked upon 
"Wy old timers as a sure sign that the backbone of winter is broken.— 

. M. Crawford. 

Nebraska.—The mean temperature was 34.0°, or 8.4° above normal; 
the highest was 70°, at Aurora on the 10th and at Curtis on 22d, and 
the lowest, 10° below zero, at Hartington onthe Ist. The average pre- 
cipitation was 0.23, or 0.46 below normal; the greatest monthly amount, 
0.90, occurred at Rulo, while none fell at several stations. Fog was 
general and dense on the last three days of the month in the southern 
and eastern portions of the State. This, with the high temperature, 
caused the month to close with the frost practically out of the ground 
in much of the southeastern portion of the State.—@. A. Loveland. 

Nevada.—The mean temperature was 34.5°, or 4.6° above normal; the 
highest was 73°, at Candelaria on the 3d, and the lowest, 10° below 
zero, at Stofiel on the 7th. The average precipitation was 0.40, or 1.01 
below normal; the greatest monthly amount, 2.11, occurred at Lewers 
Ranch; no rain or snow fell at St. Clair, and several stations report 
only “traces.”” The month was unusually mild.—R. F. Young. 

ew England.—The mean temperature was 24.6°, the highest was 
59°, at Cambridge, Mass., on the 15th, and the lowest, 21° below zero, 
at Flagstaff, Me., on the 23d. The precipitation was greatly below the 
normal in all parts of the district, except the southern Massachusetts 
coast, where the totals varied little from the average; the greatest 
monthly amount, 3.67, occurred at Long Plain, Mass., and the least, 
0.45, at Enosburg Falls, Vt.—/J. W. Smith, 

New Jersey.—The mean temperature was 31.3°, or 1.2° below normal; 
the highest was (4°, at Moorestown on the 7th and at Barnegat on the 
10th, and the lowest, 15° below zero, at River Vale. The average pre- 
cipitation was 1.43, or 2.20 below normal; the greatest monthly amount, 
2.70, occurred at River Vale, and the least, 0.85, at Barnegat. Winter 
grain and grass were well Setertes by snow during the severe cold 
spell, 16th to 29th.—#. W. MeGann. 

- New Mezico.—The highest temperature was 76°, at Clayton on the 
22d, and the lowest, 1°, at Monero on the Ist and at Buckmans on the 
i7th. The greatest monthly precipitation was 3.25 at Albert, while 
none fell at Deming.—H. B. Hersey. 

New York.—The mean temperature was 26.3°, or 1.9° below normal; 
the highest was 69°, at Waverly on the 6th, and the lowest, 20° below 
zero, at North Lok on the 22d, Wappingers Falls on the 25th, and Sar- 
anac Lakeon the 26th. The average precipitation was 1.36, or 1.49 be- 
low normal; the greatest monthly amount, 3.82, occurred at Demster, 
and the least, 0.35, at Eagle Mills.—R. M. Hardinge. 

North Carolina.—The mean tem perature was 40.6°, or 2.2° below nor- 
mal; the highest was 73°, at Soapstone Mount on the 10th, and the 
lowest, 4°, at Highlands on the 25th. The average precipitation was 
2.51, or 1.31 below normal; the greatest monthly amount, 5.77, occurred 
at Beaufort, and the least, 0.58, at Saxon. Excepting the storms on the 
2d and 15th, the weather during the month was remarkably pleasant. 
The snowstorm on the 2d covered the ground to an average depth of 
five inches.—C. F’. von Herrmann. 

North Dakota.—The mean temperature was 16.4°; the highest was 53°, 
at Oakdale on the 10th and Ilth, and the lowest, 35° below zero, at 
McKinney on the 2d. The average precipitation was 0.37, or 0.33 below 
below normai; the greatest monthly amount, 1.60, occurred at Shey- 
enne, and the least “trace,” at White Earth.—B. H. Bronson. 

Ohio.—The mean temperature was 32.9°, or 0.2° above normal; the 
highest was 67° at Portsmouth on the 12th, and the lowest, 15° below 
zero, at Benton Ridge onthe 24th. The average precipitation was 1.65, 
or 0.88 below normal; the greatest monthly amount, 3.85, occurred at 
Rittman, and the least, 0.43, at Frankfort. The alternate freezing and 
thawing weather and lack of continued snow protection hurt wheat. 
A fairly good month for prosecution of farm work.—H. W. Richardson. 

Oklahoma.—The mean temperature was 44.4°, or 5.0° above normal; 
the highest was 87°, at Fort Reno on the 12th, and the lowest, 8°, at 
Healdton on the Ist. The average precipitation was 1.24, or 1.20 below 
normal; the greatest monthly amount, 3.55, occurred at Mangum, while 
none fell at South McAlister. The month was remarkably mild and 
pleasant, being the warmest December for which there is a record; not 
a norther or blizzard occurred. The mean temperature for the year 
was 61.7°, or 2.7° above the yearly normal. The average precipitation 
was 24.00, or 9.29 below normal.—Jas. 8S, Widmeyer. 

Oregon.—The mean temperature was 42.6°, or 3.9° above normal; the 
highest was 66°, at Bay City on the 15th, and the lowest, 8°, at Burns 
on the 2ist. The average precipitation was 8.58, or 2.30 above normal; 
the greatest monthly amount, 30.05, occurred at Glenora, and the least, 
0.60, at Burns. Though very rainy, the weather during December was 


less stormy than usual; there was an almost complete absence of in- 
jurious frosts.— B. 8. Pague. 
Pennsyleania.—The mean temperature was 30.6°, or 2.4° below normal; 
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the highest was 67°, at Indiana on the 10th and Cannonsburg and Irwin 
on the 13th, and the lowest, 13° below zero, at Dyberry on the 28th. 
The average precipitation was 1.20, or 2.12 below normal; the test 
monthly amount, 2.62, occurred at Somerset, and the least, 0.40, at 
Harrisburg and Reading.—T. Townsend. 

South Carolina.—The mean temperature was 44.0°, or 4.3° below nor- 
mal; the highest was 83°, at Trial on the 8th and 11th, and the lowest, 
8°, at Santuc on the 5th. The average precipitation was 3.55, or 0.41 
above normal; the greatest monthly amount, 6.46, occurred at St. 
George, and the least, 0.55, at Walhalla. The month began with a 
sleet storm over the entire State, followed by snow over all but the 
southeastern third of the State. In the central belt of counties the sleet 
storm was destructive to trees, telegraph and telephone poles and wires. 
The weight of the accumulated ice and snow on the branches of trees 
broke many of them, and even whole trees were broken down by the 
weight. Telegraphic and telephonic communication was completel 
interrupted for some time, until repairs could be made. The rainfall 
ave d 113 per cent of the usual December amount, due to an excess 
over the coast, or lower counties generally, and a deficiency over the 
western counties, while over the central counties the rainfall varied 
little from the normal.—J. W. Bauer. 

South Dakota.—The mean pry eer was 26.0°, or about 5.0° above 
normal; the highest was 70°, at Rapid City on the 9th, and the lowest, 
23° below zero, at Webster on the Ist. The average precipitation was 
0.17, or 0.43 below normal; the greatest monthly amount, 0.99, occurred 
at Webster, while none fell at several stations. The month asa whole 
was a very pleasant one, comparatively; in point of temperature, was 
less a winter month than November and was much more pleasant than 
many other Decembers of which there is reliable record. It was un- 
usually free from disagreeable and stormy weather. Reports from the 
ranges indicate that there was little or no snow to interfere with the graz- 
- of stock and that all range interests are in good condition.—S. W. 

nn. 

Tennessee.—The mean temperature was 40.8°, or 0.4° below normal; 
the highest was 73° at Memphis on the 11th and Waynesboro on the 
13th, and the lowest, 6°, at Rugby on the 25th. The average precipi- 
tation was 1.36, or 2.27 below normal; the greatest monthly amount, 
3.89, occurred at Nunnelly, and the least, 0.22, at Rugby. e month 
was characterized by large excess of clear weather and less than one- 
half the usual number of days with .01 or more of an inch of rainfall, 
and while conditions were highly favorable to agricultural interests 
they were detrimental to other besten and the general health of 
animal life.—H. C. Bate. 

Texas.—The mean aces ew was 1.5° below normal; there was a 
general deficiency throughout the State except over the Panhandle, 
west and central Texas, and the western portion of north Texas, where 
there was an excess ranging from 1.8° to 7.0°, with the greatest over 
the Panhandle. The deficiency ranged from normal to 6.3° below over 
the coast district and southwest Texas, and from 1.5° to 6.8° over the 
eastern portion of north Texas and over east Texas, with the greatest 
deficit in the vicinity of Huntsville. The highest was 92°, at Camp 
Eagle Pass on the 14th, and the lowest, 9°, at Graham on the Ist. The 
average precipitation was 0.38 below normal. The precipitation was 
generally in the form of rain, and was not well distributed throughout 
the State. There was comparatively none during the first and second 
decades of the month, except scattering showers on the 7th and 8th 
over the southeastern portion of the State, but general showers, with 
good local rains, occurred just at the close of the month. On an aver- 
age the precipitation for the month was above the normal over the 
Panhandle, the western portion of north Texas, central Texas, and the 
central portion of the coast district, while there was a general deficiency 
over the other portions of the State. The greatest monthly amount, 
5.67, occurred at Houston, and the least, 0.05, at Sanderson. 

The dry weather during the first and second decades of December 
was exceptionally favorable for farming operations, and much work 
was done. Toward the close of the month the ground was getting 
rather dry for winter plowing, and this work was retarded to some ex- 
tent. The showers with local rains in some sections at the close of the 
month were generally needed, and were very beneficial for all farming 
interests. It is reported from north Texas that more plowing is being 
done than usual, and farm work as a rule is well advaneed. 

Winter wheat continued to do fairly well during the — of 
the month, except that the severe cold weather at the close of Novem- 
ber and at the opening of December injured the plant slightly in a few 
localities. The dry weather was causing the crop to suffer from want 
of rain, and the showers over the wheat belt at the close of the month 
were exceptionally beneficial to the crop, and will improve its condi- 
tion generally. The plant has a healthy appearance, and the prospects 
for a good crop are promising. 

Winter and volunteer oats were damaged slightly by the cold weather, 
and the crop suffered yor A for want of rain before the showers 
occurred toward the close of the month; otherwise the crop continues 
doing well.—J. M. Cline. 

Utah.—The mean temperature was 31.0°, or about 4.0° above normal; 
the highest was 66°, at Fillmore on the 27th, and the lowest, 3° below 
zero, at Koosharen on the Ist. The average precipitation was 0.46, or 
about one-half the normal; the greatest monthly amount, 1.41, occurred 


: 
i 


DecemBeER, 1896. 


MONTHLY WEATHER REVIEW. 451 


at Brigham City, and the least, “trace,” at Giles and Mammoth. 
Upon the whole, the weather conditions were omnes ay! fine for 
farm work, but very detrimental to stock interests.—/. IH. Smith. 

Virginia.—The mean temperature was 36.9°, or 3.1° below normal; 
the highest was 86°, at Stanleyton on the 8th, and the lowest, 2°, at 
Dale Enterprise. The average precipitation was 1.02, or 2.59 below 
normal; the greatest monthly amount, 4.04, occurred at Hampton, and 
the least, “‘ trace,’’ at several stations.—Z. A. Hoans. 

Washington.—The mean temperature was 40.0°, or 2.3° above normal; 
the highest was 65°, at Sedro on the 8th and 9th and Kennewick on the 


9th, and the lowest, 5°, at Loomis on the Ist. The avers precipita- | g 
t 


tion was 7.97, or 1.37 above normal; the greatest monthly amount 
26.26, occurred at Clearwater, and the least, 1.14, at Moxee.—G@. N. 
Salish 


West Virginia,—The mean temperature was 35.0°, or about normal; 
the highest was 67°, at Old Fields on the 13th, and the lowest, 2° below 
zero, at Marlington on the 25th. The average precipitation was 1.68, 


or 1.50 below normal; the greatest monthly amount, 2.88, occurred at 
Beverly, and the least, 0.57, at Romney. Very little snow fell in the 
Ohio Valley and its larger tributaries. In the mountains the total 
depth at some stations ranged from 4 to 8 inches. It was generally 
moist in character and soon disappeared. The weather on the whole 
was beneficial to the winter wheat, and at the close of the month this 
crop was in good condition and promising.—H. L. Ball. 
isconsin.—The mean temperature was 28.6°, or 2.0° above normal; 

the highest was 62°, at Delavan on the 29th, and the lowest, 20° below 
zero, at Spooner on the Ist. The average precipitation was 0.84; the 
reatest monthly amount, 2.44, occurred at Hayward, and the least, 0.05, 
at Chilton.— W. M. Wilson. 

Wyoming.—The mean temperature was 32.1°; the highest was 70°, at 
Fort Laramie on the 11th, and the lowest, 13° below zero, at Fort Washa- 
kie. The average precipitation was 0.10; the greatest monthly amount, 
0.46, occurred at Fort Yellowstone, while none fell at Fort Laramie, Fort 
Washakie, and Wise.—M. G. Renoe. 


RIVER AND FLOOD SERVICE. 


By Park Morrttt, Forecast Official, in charge of River and Flood Service. 


The extreme and average stages of water in the rivers for 
the current month are given in Table VIII. In no case have 
the rivers reached dangerous heights. At the close of the 
month navigation on the upper Mississippi and the Missouri 
was practically suspended. The latter river was frozen north 
of Sioux City. The Ohio and lower Mississippi were navi- 
gable throughout the month. The rivers of the Atlantic 
Coast and the South have been at low stages. 

The following résumé of river stages and conditions of 
navigation in the various streams is compiled from reports 
by the following officials of the Weather Bureau at various 
river stations and section centers: 

A. F. Sims, Observer, Albany, N. Y.; E. R. Demain, Ob- 
server, Harrisburg, Pa.; E. A. Evans, Local Forecast Official, 
Richmond, Va.; C. F. von Herrmann, Observer, Raleigh, N.C.; 
L. N. Jesunofsky, Local Forecast Official, Charleston, 8. C.; 
David Fisher, Observer, Augusta, Ga.; J. B. Marbury, Local 
Forecast Official, Atlanta, Ga.; W. M. Dudley, Observer, 
Mobile, Ala.; F. P. Chaffee, Local Forecast Official, Mont- 
gomery, Ala.; 8. 8. Bassler, Local Forecast Official, Cincin- 
nati, Ohio; Frank Ridgway, Local Forecast Official, Pitts- 
burg, Pa.; H. L. Ball, Observer, Parkersburg, W. Va.; L. M. 
Pindell, Observer, Chattanooga, Tenn.; F. J. Walz, Local 
Forecast Official, Davenport, lowa; H.C. Frankenfield, Local 
Forecast Official, St. Louis, Mo.; 8. C. Emery, Observer, 
Memphis, Tenn.; R. J. Hyatt, Local Forecast Official, Vicks- 
burg, Miss.; R. E. Kerkam, Local Forecast Official, New 
Orleans, La.; L. A. Welsh, Local Forecast Official, Omaha, 
Nebr.; Patrick Connor, Local Forecast Official, Kansas City, 
Mo.; F. H. Clarke, Local Forecast Official, Little Rock, Ark. ; 
W. H. Hammon, Forecast Official, San Francisco, Cal. 


Hudson River.—On the 4th much anchor ice formed in the river, but 
the mild conditions of the 6th caused all the ice to Sanaa from both 
river and basin. On the 16th anchor ice again appeared in the river. 
The prevalent northerly wind kept the water in the Hudson below the 
normal level and rendered navigation difficult from Van Wies Point to 
Troy. The People’s Line sent their last boat south on the evening of the 
16th. The steamer City of Troy left for New York City on the 17th, the 
last south bound boat of the season from the head of tidewater naviga- 
tion. Half-inch ice covered the Albany basin on the 17th, and had 
thickened to 3 inches by the 19th. On the morning of the 20th the 
Hudson River was frozen over from Troy to Hudson, and the icemen 
took advantage of the situation and began the work of staking out ice 
claims. The high west and northwest winds filled the ice with dust 
particles, which will detract somewhat from what would otherwise be 
considered a perfect ice formation in the Albany district. At the close 
of the month an average of 4 inches of snow covered the Hudson and 
Mohawk watersheds; the ice in the Mohawk averaged 13 inches in 
thickness at Schenectady and that in the Hudson ranged from 7 inches 
at the State dam to 2 inches at Newberg. 

nna River and branches.—Notwithstanding the fact that the 
precipitation over the drainage area of the Susquehanna River and its 
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tributaries was very light, probably less than during any December 
since observations n, the streams maintained about the average 
stages of water for the time of year. At Harrisburg the river averaged 
0.4 of a foot higher than in December, 1895, although the rainfall 
was only about 12 per cent of the amount reported for December, 1895, 
being the least (only 0.40 inch) for any December since the Weather 
Bureau station was opened. On the West Branch and the Juniata the 
rainfall was heavier, oe a | about 1 inch. The West Branch was 
reported closed at Farrandsville during the entire month. It closed at 
Renova on the 24th and at Keating on the 25th. The Juniata was 
closed at Mifflin from the 3d to the 8th and from the 24th to the close 
of the month. The Susquehanna did not freeze over at Harrisburg, 
but there was ice along its banks, from the 24th to the 29th, sufficient 
for skating. It closed between Columbia and Wrightsville, about 60 
miles below Harrisburg, on Christmas night, and on December 28 the 
ice was 5 to 6 inches thick, and persons were able to cross on foot. It 
was still closed at the end of the month, although probably not safe for 
crossing at that time on account of the milder weather. 

Rivers of the South Atlantic States.—The rainfall in the valley of the 
James was light, and as a consequence the river remained low. There 
were no perceptible rises attendant upon any of the rains which fell. 
In the upper valley there was a steady fall of the river during the 
entire month, with the exception of the 7th and 29th, when slight 
rises occurred. The close of the month found the river in its normal 
condition as to purity and height for the time of year. 

The rivers of North Carolina were uniformly low, though somewhat 
higher than during November. Slightly higher stages prevailed from 
the 2d to 5th, 8th to 11th, and 17th and 18th, but in no case approached 
the danger lines. The lowest stages were attained toward the end of 
the month. 

The heavy rainfall in South Carolina on the Ist and 2d was mostly 
confined to the coast region, and in consequence there were no freshets 
of marked severity. The rains were followed early on the morning of 
the 2d at points within 50 miles of the coast by an ice storm covering 
everything with a coating of ice one-half inch to one and one-quarter 
inches thick, which prostrated many trees and caused much damage 
to the telegraph poles and wires. Snowfall measuring 3 to 8 inches 
occurred over the central portion of the State on the 2d. It melted 
slowly during the 3d to 6th, and had but little effect upon the streams 
in that section. Thin and running ice was observed in the Wateree at 
Camden and in the Great Pee Dee at Cheraw on the 3d to 5th and the 
24th to 26th. 

The Great Pee Dee was navigable up to Cheraw until the 23d. The 
Congaree was at a low stage during the last half of the month. Many 
cotton factories located on the Saluda and Broad rivers were running 
from the Ist to the 16th; after that date they were shut down again on 
account of the lack of water. The Waccamaw remained at a navigable 
stage from Winyah Bay to Waccamaw during the entiremonth. Navi- 
gation was uninterrupted on the Santee and Wateree between St. Ste- 
phens and Camden during the month. More merchandise was shipped 
at ear pny and Georgetown over the various streams than for many 
months t. 

Two rises occurred in the Savannah River during the month, the 
first culminating on the 3d and the other on the 16th. No better con- 
ditions could be desired for navigation than have prevailed, the boats 
making regular trips with fairly good cargoes, cotton forming the chief 
commodity now in transportation, 

Other a. rivers, low at the beginning of the month, continued so 
to itsend. There were no sudden rises and the changes were but slight 
from day to day. 

Mobile River and branches.—The Mobile River and its tributaries have, 
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with the exception of the first four days of the month, continued un- 
usually low as very little rain has fallen; the boats could go no farther 
upstream than Demopolis on the Tombigbee the first three weeks of 
the month, and no higher than Gays Landing during the closing week 
of themonth. The Alabama River was navigable during the first half 
of the month, but scarcely so during the latter half. 

Ohio River and branches.—During the entire year just closed the Ohio 
has been navigable, and the oldest river men say that they can not re- 
memver a year comparable with 1896 for long periods of good stages 
and freedom from interruption of navigation. : 

There was a coal-boat | at Pittsburg during the first two days of 
December and again from the 10th to the 14th. Smaller packets have 
been running during the entire month, but there has been scarcely 
enough water for the large packets since the 26th. Large quantities of 
ice were running in the All hany River on the 4th, 22d, 23d, and 24th. 

The month’s rainfall, mony or od the normal. The rainfall of the 8th 
and %th occurred chiefly in the upper Ohio Valley and the West Vir- 
ginia watersheds. Rains during the latter part of November had 
swelled the Monongahela, and at the opening of December the Ohio 
below Pittsburg showed an ebbing flood of moderate height. At the 
same time the Greatand Little Kanawhas had good water stages. The 
Ohio and its northern tributaries began as on the 9th. During the 
latter half of the month the rivers fell slowly but not sufficiently low 
to interfere with navigation except by the largest boats. The river 
men state that, as regards the stages of water, December was an un- 
usually good month, although business was dull. From the 25th to the 
30th the Ohio was running pretty heavily with ice, which caused atem- 
porary tie up on some of the packet lines. 

The highest water in the Tennessee occurred at the sepasing of the 
month. The stage at Chattanooga was the highest recorded in the past 
ten years. There were eighteen more days of navigable water than in 
1895. The river was open to navigation by small boats the entire 
month, but all large boats were tied up on the 28th. The river was 

ractically free from drift during the month, and its general condition 
i been favorable for those engaged in river traffic and considerable 
business was done. 

Mississippi River and minor branches.—Navigation above Davenport 
was practically closed during the entire month, and no boats were run- 
ning with the exception of a few ferryboats. The river was frozen, 
however, for only a part of the month. It remained open below Du- 
buque, though the greater part of the time there was a considerable 
ber of floating ice. The ice gorge which formed just below Lake 

epin during the latter part of November, remained in the river during 
the greater partof the month, and with little change as far as the loca- 
tion and character of the gorge itself was concerned. The water, 
however, broke eway under it and the stage declined at Reeds 
Landing after the Ist. There was a sharp rise in the river at La Crosse 
the first four days of the month, and at North McGregor from the 5th 
to the 12th; this rise reached Dubuque between the 8th and the 12th, 
and carried the ice out in that section. 

The river from Davenport to St. Louis was low, but sufficiently high 
for light traffic. There was, however, little navigation above St. Louis; 
only a few boats carrying grain made trips from the Illinois River. 
Ow this latter river towboats were still running at the end of the 
month. Ice commenced running t St. Louis on the 2d. The quan- 
tity was small, and by the 5th it had disappeared. A second run 
occurred on the 26th and disappeared by the 29th. From the 19th to 
the 25th the river from Burlington, Iowa, to Hannibal, Mo., was filled 
with heavy ice, and on the 27th the ice in Quincy Bay attained a thick- 
ness of two inches. 

From St. Louis to Cairo there has been little change in the prevailing 
low water, but south of Cairo there wasa marked rise. At Memphis the 
stage of water increased rapidly from the Ist to the 10th, the increase 
averaging about one foot for each day, until a stage of 16.6 feet was 
reached on the 10th, after which it fell gradually to the end of the 
month, though a good depth of water was maintained at all times. 
Navigation was not interrupted in any way during the month, either 
in the Mississippi or its numerous tributaries between Cairo and Mem- 

his, and the conditions upon the whole were unusually favorable for 
he river men. No ice has yet been seen in this section. 

The Mississippi River and its tributaries between Memphis and 
Vicksburg were low, especially the tributary streams, owing to the un- 
usually small amount of precipitation during the month of December, 
but they were havigable, except the upper White River, where naviga- 
tion was suspended. 

The Mississippi, south of Vicksburg, showed a marked rise for the 
season of the year between the 5th and middle of the month, affect- 
ing the stage at Vicksburg by a 12-foot rise, but decreasing to a rise of 
less than three feet at New Orleans. A gradual decline occurred be- 
tween the 15th and 22d, amounting to about seven feet at Vicksburg 
and less than two feet at New Orleans. The fluctuations after the 22d 
were slight. 

The Red River showed mild fluctuations during the first ten days of 
the month, during which the highest waters occurred; thereafter there 
was a general and very gradual decline to stages below zero at Shreve- 


portand Alexandria during the latter partof themonth. The highest 
waters in the Ouachita occurred 


during the early part of the month, 


Camden and Monroe showing 14-foot stages. There was a general and 
rapid decline at Camden after the Ist, and at Monroe after the 7th; 
the month closed with low stages for the season. Navigation was in- 
terfered with in the Red and Ouachita rivers during the greater 

of the month, the Red River boats running light draft as far north as 
Coushatta, and no traffic worthy of mention existing on the Ouachita. 

Missouri River.—At Omaha the river was practically frozen over until 
the afternoon of the 9h, when the ice broke up and ran out. Ice was 
running on the 5th and 6th at St. Joseph, the river becoming clear on 
the 7th. The river was clear southward from Sioux City at the close 
of the month. At Kansas City the river was clear of ice from the 8th 
to the 20th and 27th to 3lst, inclusive; during the rest of the month 
there was more or less floating ice. 

Arkansas River.— During the first fourteen days of December a fairly 
good boating sta | ¢= ed in the upper river between Dardanelle 
and Little Rock. On December 15a decline set in and continued to 
the end of the month, the water during this time being too low for 
navigation except by the smallest boats. The lower river, south of 
Little Rock, was navigable during the entire month. The low stage 
was very favorable for constructing the bridge at Little Rock. At the 
end of the month the piers were so far advanced that high water 
could not do damage other than to delay work. No ice has been seen 
during the month. 

Rivers of the Pacific Coast.—The Sacramento River at the beginning of 
the month was at a stage permitting easy navigation. The river con- 
tinued nearly stationary until the middle of the month, when, owing 
to map rains, there was a rapid rise. The Willamette rose steadily 
during the first half of the month, nearly reaching the danger line at 
Portland. A steady fall then set in and atinned to the end of the 
month. 

Tasie VIII.—THeights of rivers above zeros of gauges, December, 1896. 


83s | 8. 
Sa .|5 Highest water. | Lowest water. ~ 
eee! 5s 
> |Height. Date. |Height.| Date 
River. .| Feet.| Feet. Feet Feet. Feet. 
St. Paul, Minn.........-. 1,984 BE cogs 
Reeds Landing, Minn....| 1,864 12 7.0 1 1.9 29-31 4.3 5.1 
North McGregor, Iowa .. 1,739 18 7.7 12 2.1 1 5.9 5. 
Dubuque, Iowa”......... 1,679 15 7.6 12 1.2 2) 5.0 6. 
Leclaire, lowa........ ..| 1,589 10 4.4 14 0.0 5,6 2.4 4. 
Davenport, Iowa ........ 1,573 15 5.1 14 0.5 6)| 3.1 4. 
Keokuk, Iowa ..........-. 1,443 14 5.0 18 0.4 4,7 | 2.7 4. 
Hannibal, Mo...... ....- 1,282 17 5.3 17-19 1.1 9,10, 3.1 4. 
1,284 23 7.0 9, 20 3.4 5.0 3. 
St. Louis, Mo ...........- 1,241 30 7.8 3.8 11 | 5.9 4. 
Chester, Ill............+ 1,170 30 4.7 2 1.8 12| 3.3 2. 
1,073 40 24.9 7 13.2 18.9 11. 
Memphis, Tenn .......... 843) 33) 16.6 9,10 5.8 1 11.2) 10. 
Helena, Ark ............- 77 | | 23 10| 9.5 12. 
Arkansas City, Ark...... 635 42 22.0 11,12 10.0 16.5 | 12. 
Greenville, Miss ......... 595 40 18.7 12 8.0 2/ 18.7] 10. 
Vicksburg, Miss ......... 474 41 19.4 13,14 7.3 24) 18.6) 12. 
New Orleans, La ........ 108 13 5.8 14,15 3.2 4) 4.7 2. 
Arkansas River. 
Fort Smith, Ark ........-. S45 22 7.6 1,3 2.2 31 3.6 5.4 
Dardanelle, Ark ........- 250 |....5- 8.0 1 1.6 30,31 | 3.3 6.4 
Little Rock, Ark........- 170 23 9.2 3 3.5 30, 31 5.3 5.7 
White River. 
Newport, Ark ...... «... 1580; 21 3.6 4 6.9 31, 1.9| 27 
linois River 
Feet, OE 14 7.5 1 5.4 | 28,30,31 | 6.5 2.1 
issourt River. 
Pierre, 8. Dak. t. ...--- 1,006 dh ccs 
Kansas City, Mo........- 280 21 8.0 21 2.8 7| 5.9 5.2 
Boonville, Mo..... 191 20 6.5 4.4 6,7 | 5.4 2.1 
Hermann, Mo .......-..- % 21 2.3 2) —0.6 9 0.9 2.9 
Ohio River 
Pittsburg, Pa............| 966 2 11.9 11 2.0 27,23 | 5.0 9.9 
Davis Island Dam, Pa...| %60 25 12.1 ll 3.6 2 6.6 8.5 
Wheeling, W. Va... .... 875 36 15.9 12 4.2 28,29; 83) 11.7 
Mar‘etta, Ohio........... 7% 16.0 12 5.0 30, 11.0 
Parkersburg, W. Va....-. 38 15.8 13 5.8 81; 9.9) 10.0 
Point Pleasant, 708 36 20.4 2 4.3 81 11.4 16.1 
Catlettsburg, Ky .......- 651 50 27.5 1 6.0 31 15.5 | 21.5 
Portsmouth, Ohio ....... 612 28.0 1 7.6 81 16.7 | 2.4 
Cincinnati, Ohio. ........ 499 45 29.2 3 0.1 3019.7 | 19.1 
Louisville, Ky .........-. 367 24 11.3 3 6.0 31, 8.7 5.3 
Evansville, Ind ......... Is 30 23.5 5 9.3 3117.0; 14.2 
Paducah, Ky.... ....... 21.8 8.1 31 | 15.0 | 13.7 
Alleghany River. 
Warren, 177 7 4.8 10 0.8 28-30 1.9) 4.0 
CSS ere 13 5.4 10 1.5 30, 2.8 3.9 
Parker, Pa.........--++.- 73 20 6.7 11 1.2 27,29 2.7 5.5 
Freeport, Pa............- 26 20 10.4 11 2.3 23 4.9 8.1 
Jonen h River. 
Johnstown, Pa .......... 64 7 2.5 10 0.8 29,30, 1.5 1.7 
Red Bank Creek. 
Brookville, Pa........... 35 8 3.7 9 1.0 /1-8, 15-31 | 1.3 2.7 
Beaver River. 
Ellwood Junction, Pa... 10 14 3.6 10,11 1.8 27-31 2.4 1.8 
Big Sandy River. 
26 20 16.4 1 4.0 12.4 
Cumberl: River. 
Burnside, Ky ..........- 44 17.0 1 1.1 15.9 
Nashville, Tenn ......... 175 60 9 1 3.5 31 10.38 | 25.4 
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VIII.—Heights of rivers above zeros of gauges—Continued. . rivers above zeros of gauges—Continued. 
Ss |¢. | s3 |g 
$a =e Highest water. | Lowest water. § aa Se ./F & | Highest water. Lowest water. § a 
} 
ae Height.| Date. Height.; Date. = Height. Date. Height. Date. Sis 
Miles | Feet. Feet Feet. Feet. | Feet. Ouachita River. Miles. | Feet. Feet. Feet. Feet. | Feet. 
Charleston, W. Va....... 61 11.6 1 3.1 29 «6.1 8.5 | Camden, Ark............ 39 15.0 1 4.1 10.9 
Monroe, La 100; 40 15.7 5 2.9 30,31 | 12.8 
River. | Yazoo River. 
Hin 14 6.3 | 1 1.3 27-29 2.7| 5.0) Yazoo City, Miss......... 8 | 3.6 9-11 | — 1.8 30,31; 2.0) 5.4 
Licking River. 21-25, Cape Fear River. 
Falmouth, Ky ........... 8.0 1 2.4 29-31 3.4| 5.6) Fayetteville, N.C........ 100, 38 15.4 2 4.8 30} 9.0! 10.6 
Miami River. | Congaree River. 
Dayton, Ohio ... ........ 69 18 3.9 16 1.1 2; 21 2.8 | Columbia, 8. C........... 37 bts) 4.6 2 0.5 28,20) 2.4) 4.1 
Mon hela River. | James River. 
Weston, W. Va.......... 161 18 6.9 9|— 0.3 27-29 0.7| 7.2 > Lynchburg, Va........... 257 18 5.5 1 0.4 27,28 | 1.4 5.1 
Fairmont, W. Va........ 119; 10 1.1 2.5] 7.5 Alabama River. 
Morgantown, W. Va .... 95 20 13.2 Ww 7.4 28-30 8.6 5.8 Montgomery, Ala........ 265 35 6.4 5 0.5 31 | 2.2 5.9 
Greensboro, Pa... @ ese 81 18 13.0 10 7.5 28-31 8.6 5.5 Coosa River. 
Lock No. 4, Pa....... iden 15.0 | 11 7.1 27-30 | 7.9) Rome, 225 30 6.0 1 1.0 30,31 | 2.1 5.0 
Cheat River. | T bee River 
Rowlesburg, W.Va..... 36 14 6.0 9 2.8 28-31 3.5| 3.2 Columbus, Miss.......... 25) —0.1 2.9 28,29 |—1.9 2.8 
Youghiogheny River. | Demopolis, Ala.......... 155 35 6.9 4|—0.7 31) 1.7 7-6 
Confluence, Pa.........-. 59 10 3.7 1 1.3 29 2.1 2.4| Black Warrior River. 
West Newton, Pa........ 15 23 4.7 | 10 0.5 29) 1.6 4.2 Tuscaloosa, Ala.......... 90 38 aM 1 0.5 29-31 | 1.7 7.2 
Tenttessee River. Savannah River. 
Knoxville, Tenn......... 614 29 10.0 1 0.9). 30-31) 2.1 9.1) Augusta, Ga ............. 130 32 17.6 16 5.8 31; 9.8; 11.8 
Chattanooga, Tenn...... 40, OBB 13.9 3 2.5 31 5.3) 11.4 Susquehanna River. 
Bridgeport, Ala ........ Se 10.9 3 1.2 31) 3.6 9.7 Harrisburg, Pa........... 70 17|. 4.2 14 1.3 29/| 2.7 2.9 
Florence, Ala............ 220, 16 8.9. 5 1.3 3.8 7.6) . Br. of Susquehanna. 
Johnsonville, Tenn...... 21 12.4 6 3.1 29,31 6.7/| 9.3) Williamsport, Pa........ 3 5.0 11 1.3 29; 2.8) 3.7 
Wabash River. Sacramento River. 
Terre Haute, Ind°....... 165) 16 5.1 20 1.7 30,31 3.0) 3.4) Redbluff, Cal ............ 241 20.6 15 3.6 8.1] 17.0 
Mt. Carmel, Ill........... 15 9.1 | 1 3.0 31 5.3| 6.1| Sacramento, Cal......... 70; 2) 17.6 31 13.6 12,13 | 15.8; 4.0 
Red River Willamette River. 
Arthur City, Tex......... 68 11.0. 3 2.6 28-31 4.6; 84 Albany, Oreg............ 9 | 18.0 15 5.2 2% | 9.2) 12.8 
Fulton, Ark #............ 565 | 11.7 1 1.2 30,81 4.0| 10.5 Portland,Oreg........... 10) 14.2 15 5.5 2/ 92) 8.7 
Shreveport, La........... 449 29 4.0. 5 —1.9 1 0.6 5.9) | 
Alexandria, La.......... 139, 33 10 | — 1.2 1.6) 5.6 
Atchafalaya River. } | * Distance to the Gulf of Mexico. + Frozen ‘eo the month. * Frozen 5-16 
Melville, La.............. 100*, 31 18.7 16 10.5 14.6) 8.2) and 21-31. » Frozen3-8. M 25-29. 


SPECIAL CONTRIBUTIONS. 


EQUIPMENT OF AN AERO-PHYSICAL OBSERVATORY. 
By ALEXANDER McAprte, Local Forecast Official, San Francisco, Cal. 


In response to a request by the Editor, Mr. McAdie has 
kindly allowed the Wearuer Review to publish, in advance, 
the following extract from a paper submitted by him in 1894 
to the Secretary of the Smithsonian Institution, in compe- 
tition for the Hodgkin’s Prizes. The use of the kite, the 
aero-plane, and the aero-motor, which has so greatly developed 
since that time, suggests, as Mr. McAdie states, a still fur- 
ther addition to the equipment. He also suggests that the 
magnetic outfit and the seismographic apparatus would be 
an appropriate addition, although rather outside of the direct 
line of atmospheric investigation. The list of instrumental 
equipment is as follows: : 


EQUIPMENT OF AN AERO-PHYSICAL OBSERVATORY. 


BAROMETRY. 


Standard barometers—Wild-Fuess, Fortin, Kew, United States 
Weather Bureau Standard. 

Multiplying barographs—Richard, Marvin, Draper. 

Aneroids—Redier or improved Hicks. 

Statoscope for recording minute fluctuations of pressure, especially 
valuable during thunderstorms and gusts. 

Sundell normal barometer. 

Telebarometers, distant from each other not less than 1,000 feet in 
a horizontal direction and 500 feet in a vertical direction. This 
implies that the laboratory must be situated on the summit of a 
hill or mountain, with base stations. Buchan, in his résumé of 
the work done at Ben Nevis, intimates that some very important 
relations are thus discoverable. 


THERMOMETRY AND HyGROMETRY. 
Standard types of thermometers—exposed, wet bulb, maximum 
and minimum, water and soil. 
Thermographs and self-registering psychrometers. 
Assmann aspiration psychrometer. 


Telethermographs and telehygrographs. 
Fog indicators. 


INSOLATION. 


Actinometer (Schwolson. ) 

Langley’s bolometer, with appropriate galvanometers for the ex- 
ploration and mapping of the solar spectrum, particularly the 
infra-red portion. 

Photographic records of the more prominent absorption lines due 
to aqueous vapor in the atmosphere, and comparison, after proper 
scale determination, with the intensity of standard solar lines 
with the ultimate aim of ascertaining the distribution of vapor 
in the atmosphere at various altitudes and variations therefrom. 

Spectroheliograph. A good 12 or 14 inch objective 
for investigating the relations of solar spots, faculz and promi- 
nences. 


AND PLUVIOMETRY. 


Sunshine recorders of various types. 
Nephoscopes and Pole star recorders. 
Rain gauges and evaporometers. 


ATMIDOMETRY. 
Barus’s device for showing colors of cloudy condensation. 
Aitken’s dust counter or coniscope. 
The determination of the amount of haze or smoke present in 
the atmosphere is now quite neglected in mapmapon. *G 
although a matter of very considerable importance to health. 
We should have daily records of the relative purity of th 
atmosphere. 
ANEMOMETRY. 
Anemo-cinemograph—an instrument mee the varying force 
exerted by the wind, preferable to the old form of anemograph; 
and yet some further improvement looking to a fuller recog- 
nition of what has been termed “the internal work of the 
wind” is desirable. 
Helicoid anemometer. 
Clino-anemometer, or instrument for registering currents not hori- 
zontal. 
Wind pressure gauge and suction anemometer. 
THERMODYNAMICS AND CHEMISTRY. 


Apparatus might be devised which would gi 
thermodynamic conditions of the atmosp 


ve graphically the ~ 
ere. The volume, 
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pressure, temperature, and density of the air being known, we 
ought to be able to follow the isotherms and adiabatics through 
the varying conditions in cyclone and anticyclone at all levels. 
Thus Hertz has given the adiabatics for the dry, rain, and hail 
stadia, and it is practicable to follow a given air mass through 
the varying thermodynamic conditions. 


ELEecrrometry. 

Proper apparatus for measurements in atmospheric electricity. 

Mascart-Kelvin electrometers for the determination of the poten- 
tial of the air. The type of voltmeter known as the multiple 
electrometeter, or substantially Lord Kelvin’s air Ley- 

en, should be installed with an automatic register for continuous 
records of the electrification of the air. 

Elster and Geitel’s apparatus, modified, for records of the air 
- a ” of electrical charge under the influence of ultra-violet 

ight. 

Brontometer, for use in the study of the strains and stresses in air 
between highly electrified clouds or cloud and earth. The name 
brontometer is used, but some more appropriate type of instru- 
ment than the present is desired. It now gives the time of each 
lightning flash, the duration of thunder, the changes in direction 
and force of the wind, in temperature, humidity, and barometric 
pressure during a thunderstorm; but there is wanting the photo- 

phic auxiliaries to delineate the character of each discharge. 

he true character in space and the dimensions of the discharge 

are determinable by such means. The potential fluctuations 

added to such data will enable us to study the strains and rup- 

tures in the atmosphere after the thunderstorm as completely as 
a plate of fractured armor can be studied after a test. 


AND Bro.oey. 


The known properties of atmospheric air are clearly of great im- 
rtance in all physiological and biological research. Jn the 
atter, atmospheric environment must be an effective factor in 
the variation of species, and in the former, at the very outset, do 
we not meetan intimate relation between the irritability of nerve 
and muscle and atmospheric conditions? How important to know 
the atmospheric conditions as influencing exhilaration and fatigue. 
The so-called “‘ sensible ” temperature, for example, enables one 
to live in the temperatures of the Northwest in winter, and ren- 
ders temperatures higher by 30° elsewhere unbearable. 

Such a laboratory, then, studying the properties of atmospheric air, 
would, we firmly believe, influence research in every department 
of applied science. In agriculture the value is apparent; in 
economics, history, hygiene, botany, geology, and biology ques- 
tions now unanswe would be ais of. In that much- 
dreamed-of consummation, the conquest of the air, when trans- 
portation shall be by airships and communication by air runners 
or disturbances of the electrified air, the contributions to knowl- 
edge from such a laboratory would be incessant and without 
price. Aye, in directions now unthought of, the aero-physicist 
would push onward in the great region now unexplored. 


SUNSTROKE IN CALIFORNIA AND ARIZONA. 
By W. F. R. Puriiirs, M. D., in charge of Section of Climatology. 


The topic for this paper was evolved from the statistics 
collected when investigating the sunstrokes of August, 1896, a 
report on which was published in the Monraty WEATHER 
Review for November, 1896. 

During a considerable part of the month of July, 1896, the 
Pacific States suffered from a somewhat protracted spell of 
hot weather, during which, as will hereinafter appear, a num- 
ber of cases of sunstroke occurred. The importance of this 
latter fact subsists in the peculiar reputation that the climate 
in general of this region has all along borne in respect to sun- 
stroke. It is popularly supposed that sunstroke in the dry 
and hot climates of Arizona and California, and of the Cor- 
dilleran Region in general, is an extremely rare occurrence ; 
—_ the statement is occasionally made that it never occurs 
in them. 

Hirsch, in his magnificent work on geographical and his- 
torical pathology (Handbook of Geographical and Historical 
Pathology, Vol. III, 1886), expresses the current opinion of 
the day as to the freedom of the Trans-Rocky Mountain Re- 
gion from sunstroke. He says: 


In remarkable contrast to the frequency of the seizure in those parts 


of the North American Continent of which we have spoken heretofore 
[the Atlantic Seaboard and Central States], is the comparative immunity 
of the Pacific Coast. According to Blake and Gibbons there was hardly 


‘Phe care, patience and labor with which Hirsch collected 
statistics, and the conservatism and ability with which he 
compiled and discussed them, give to his statements great 
authority. How far the reputation of the Pacific Region for 
immunity from sunstroke may rest upon the currency of any 
of these statements it is not the object of the writer to dis- 
cuss. It is, however, proper to observe that the authorities, 
Blake and Gibbons, upon whom Hirsch rested his statement 
as to the frequency of sunstroke in the Pacific Region, wrote, 
respectively, in 1852 and in 1857, when this vast region was 
but beginning to have a population, and when (considering 
the peculiar circumstances and excitement attending the rush 
of people to the gold fields) it is highly probable that little 
attention was paid to careful registration of statistics regard- 
ing disease and its correlated phenomena. 

The census of 1850 gave California a population of 92,597 ; 
in 1860 the population of Arizona, then a county of the 
territory of New Mexico, was given as 6,482. To-day Cali- 
fornia has more than 1,200,000, and Arizona, perhaps, more 
than 60,000 inhabitants. The populations of the other states 
and territories comprised in the Cordilleran Region have also 
increased greatly since Blake and Gibbons wrote. 

In weighing the statements concerning the climatology of 
this region by early writers, we should take into consideration 
the sparsely settled condition of the country, the character 
and mode of life of its earlier settlers, the virgimity of the 
soil and its freedom from the contaminations that accompany 
density of population, the lack of means of ready communi- 
cation and the probable want of system in recording and reg- 
istering the facts pertaining to the medical climatology of the 
country. 

As relevant to the special subject of this paper the follow- 
ing extracts from two California journals are taken from 
issues just prior to the termination of the very hot weather 
previously referred to: 


All over the great interior valleys of California men and women 
have succumbed to the terrible heat of the fire month. Fresno, Mer- 
ced, Bakersfield, Stockton, Sacramento, Los Angeles, San Bernardino, 
Riverside, and many other towns have furnished victims for the pros- 
trating solar rays. * * The heat was not greater than has often 
been encountered before, but the atmosphere lacked that dryness 
which has always been the pride of California, and as a result thermic 
fever has claimed its victims by scores. * * * So thoroughly 
grounded in the old practitioner is the belief that in California “ ne1- 
ther hydrophobia nor sunstroke”’ is ever encountered, that it is onl 
after the most indubitable evidence that we can be persuaded to ca 
the dread heat stroke by its proper name.—San Francisco Hxaminer, 


1896. 
e heated term commenced July 3 and lasted nineteen days. The 
first victim was J. Pellegrini, a laborer on the Mb road, who died at 
Herndon. Joe Toma, an “ewes at the City Bakery, succumbed to 
the heat a few days later. Then came in rapid succession the deaths 
of Lena Johnson, of Easton, John Stokes, and James Downing. ‘ 
Such a record has never occurred in the history of Fresno, even in 
the hottest summers. The usual percentage of sunstroke cases in the 
country is so small that it is not worth consideration. ® bad ® 
Weather Observer Bolton says that a striking feature of the three 
weeks’ spell was the number of warm nights. Usually there are only 
about three nights in July when it is difficult to obtain —s the tem- 
perature usually falling to 60° with a refreshing breeze. In the 
three weeks, however, a temperature of 75° and upward was noted on 
nearly every night from the 4th to 13th, inclusive. * * * the 
humidity was also higher than for eight years Bast, being as high as 
a ~ 43 per cent in the mornings.—Fresno Daily ng Expositor, July 


The following statistics of sunstroke in California and Ari- 
zona were obtained in response to the circular issued by the 
Chief of the Weather Bureau, August 20, 1896: 


anything heard of sunstroke among the gold diggers in California. 


Pheenix, Ariz....... 6 deaths from sunstroke. 
Fresno, Cal......... nts 
Red Bluff, Cal....... 5 cases recovered. 
12 5 
Total events 17. 


~ 
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All the above sunstrokes occurred in July, 1896, with the 
exception of two of the deaths at Phceenix, Ariz., one of which 
occurred in June and the other in August. 

The authorities for the above statistics are for Pheenix, 
Ariz., A. M. Tuttle, City Health Officer; Fresno, Cal., Dr. C. 
H. Adair, County Health Officer; San Luis Obispo, Cal., Dr. 
G. B. Nichols; Red Bluff, Cal., Drs. G. W. Westlake, J. A. 
Owen, and John Fife. Therefore, on excellent information, 
we have for several localities in California knowledge of 
eleven cases of sunstroke, and for one locality in Arizona of 
six cases of sunstroke, in all seventeen cases, fifteen of which 
occurred during the hot weather that prevailed over the Paci- 
fic Region during a part of July, 1896. 

The following comparison, instituted between the sun- 
strokes occurring in the Cordilleran Region during July, 1896, 
and those occurring in the Appalachian Region in August, 
1896, is deemed of sufficient importance to bring to notice. 


' Death rate from sunstroke per 100,000 of population, calculated for the several 
localities and months. 


No. deaths 


. | Population, | Death 
Place. Month. census 1890. | rate. 
Brooklyn 1806 | 1,0] 
Aug., 1896 218 1,046, 964 21 
Aug., 1896 98 434, 439 23 
Aug., 1896 66 448,477 12 
1,427 4, 251, 524 33 
Fresno County, Cal. (including Fresno)..| July, 1896 4 82, 026 12 
San Luis Obispo County, (including San 
July, 1896 1 16,072 6 
Tehama County (including Red Bluff)...| July, 1 1 9, 916 11 
T is 6 58, 014 10 
copa y. ne 


In the preparation of the above statement regard has been 
had simply to the statistical facts as reported. In order that 
the rates shown for each locality might be as fairly com- 
parable with one another as practicable, they have been cal- 
culated for deaths only and for the populations as given by 
the census of 1890. No allowance ies been made for any 
change in population since that time. These rates are, there- 
fore, probably a little too great in every instance. The reason 
for using deaths instead of cases is that the information 
regarding the former is more complete. 

On their face these rates show that sunstroke is about as 
frequent in certain localities of California and Arizona as it 
is in some of the large cities of the Atlantic Coast States. 

Although the statistics are few and for this reason the facts 
that they bring out may be regarded by some as without sig- 
nificance, yet they seem to intimate that we may, perhaps, 
hear more of sunstroke in the Cordilleran States as the 
densities of their populations approximate those of the At- 
lantic and Central States, just as we are now hearing of the 
development of phthisis in climates where for years it was 
supposed that it was impossible for tubercular disease to 
originate. 

These statistics, when considered in conjunction with the 
meteorologic conditions prevalent at the time, may be held 
to demonstrate that the causation of these particular sun- 
strokes was not high relative humidity, as suggested by some 
of the western daily papers. To prove this proposition it is 
only necessary to show that the meteorologic conditions were 
at the time such as to permit a free evaporation of the per- 
spiration. 

Selecting the stations for which we have meteorologic data, 
i. e., Fresno, Cal., and Phenix, Ariz., and only those days 
upon which sunstrokes were reported and selecting out of 


these only that day which had the highest relative humidity 
we find the following: The days of highest relative humidity 
of those on which sunstroke occurred were at Fresno, July 11, 
and at Phenix, July 13. The meteorologic conditions with 
respect to temperature, humidity, and wind movement on 
these days were as follows: 


Mean Mean Mean relative 
temperature. | dew point. humidity. | Total wind. 
° ° Per cent. Miles. 
Fresno, Cal., July 11....... 94 47.5 25 175 
Normal for July......... 85 44 
Phoenix, Ariz., July 13..... 90 66.5 56 118 


These meteorologic conditions, upon their face, appear 
favorable for evaporation, and the following confirms this 
conclusion : 

Fitzgerald has given an empirical formula for calculating 
the amount of water evaporated from a surface of water 
under any given meteorologic conditions. This formula was 
deduced from a series of accurate observations made from 
1876 to 1882 at the Chestnut Hill Reservoir, near Boston. 
The formula is approximately (Report C. 8. O., 1887, part 


2, p. 376): 
E=0.0166 (V—v) (1+4 W) 
in which 

E= the depth of water in inches evaporated in one hour. 

= vapor pressure in inches of mercury corresponding to 
the temperature of the water. 
v = vapor pressure corresponding to the dew-point in the 
ree air. 

W = velocity of wind in miles per hour at the level of the 

water surface. 

In the evaporation of the perspiration of the human body 
we may take for granted that the temperature of the pers- 
piration will be the same as that of the skin, and we may . 
assume, without much likelihood of error, that on a very 
warm day the temperature of the skin is between the aver- 
age temperature of the body, 98°-99° F., and that of the wet- 
bulb thermometer. We shall be safe in saying that the tem- 
perature of the perspiration under the meteorologic conditions 
above stated was at least as high as 90°. Taking 90° then as 
the temperature of an evaporating surface of water Fitz- 
gerald’s formula shows that from a perfectly wet surface, 
exposed under meteorologic conditions as they existed at 
Fresno, July 11, 1896, and Pheenix, July 13, 1896, there 
would have been evaporated in twenty-four hours a layer 
having a depth of 1.95 and 1.2 inches, or from each square 
foot of surface about 276 and 173 cubic inches of water, 
respectively. 

The superficial area of an average man is given as 16 square 
feet, therefore, from such a surface and under these assump- 
tions, there would have been evaporated in twenty-four hours 
at Fresno, July 11, 1896, and at Pheenix, July 13, 1896, some- 
thing like 18 and 16 gallons, respectively. 

After making due allowance for the effects of clothing, and 
for the fact that all the superficial surface of the individual 
is not equally exposed to evaporative influences, and also for 
the fact that at the level in which man habitually moves the 
velocity of the wind is somewhat less than that given by 
Weather Bureau anemometers, it would yet seem that at 
Fresno and Pheenix, on the dates specified, a man could have 
evaporated from three to four times as much water as would 
have been normally supplied by the perspiration, and, there- 
fore, that the causation of sunstrokes upon those days could 
not have been due to any meteorologic obstacle in the way of 
the evaporation of the water of perspiration. In other words 
these sunstrokes were not ca by the traditional high rela- 


“rence o 
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tive humidity. Without going into details it can be stated 
that practically the same argument applies to the other days 
and places. 

From a consideration of the various statistics from differ- 
ent localities that have come under the writer’s notice, it 
seems that sunstroke is as frequently associated with a very 
low relative humidity as it is with a very high relative iain 4 
ity. ppc the first one to call attention to the occur- 

sunstroke with a low relative humidity was Dr. A. 
J. Miles, of Cincinnati, in a paper read before the American 
Public Health Association in 1881 (“ Sunstroke Epidemic of 
Cincinnati,” Public Health, Vol. VII), and this present paper 
confirms his statements. 


RELATIVE HUMIDITY INSIDE AND OUTSIDE OF 
BUILDINGS. 


By A.J. Henny, Chief of Division of Records and Meteorological Data. 


In Weather Bureau Bulletin No. 19—Report on the Rela- 
tive Humidity of New England and Certain Other Locali- 
ties—some results are given of observations on the relative 
humidity within and without the Weather Bureau building 
in Washington, D.C. The conclusion there reached was that 
outside hygrometric observations could not be depended upon 
to give the humidity conditions within, except when the 
temperatures outside and inside were substantially the same. 

The observations, as will be seen by a reference to the bul- 
letin above mentioned, consisted in a simple determination 
of the relative humidity of the air in the observer’s office and 
in the standard thermometer shelter on the roof. They were 
continued from the date of publication of the bulletin above 
mentioned, April 22, with a few interruptions, to June 18, 
1896. 

The new material confirms in a general way the conclusion 
heretofore reached. It is worthy of mention, however, that 
while there is close agreement between the relative humidity 
inside and outside, so long as the temperatures are the same, 
many cases will arise when the inside and outside tempera- 
tures differ by a considerable amount even in the warmer 
part of the year. k 

The greatest differences between the relative humidity in- 
side and outside are found when the outside air is saturated, 
or nearly so, and, also, after a period of rain, when the tem- 
perature of the outside air has fallen considerably below the 
temperature of the room. During the period included be- 
tween the dates above secationad the differences between 
outside and inside (outside—inside) ranged from 36 per cent 
below to 28 per cent above; that is to say, the inside fell 36 
per cent below the outside on one occasion and rose 28 per 
cent above it on another. 

On 14 days out of the 45 (31 per cent of the time) the 
variation was over 10 per cent at the hour of observation, 2 

.m. 

It is obvious, from a consideration of the weather condi- 
tions at the time some of the greatest differences were ob- 
served, that better ventilation, or perhaps a more perfect 
mechanical mixture of the air outside and inside, would have 
resulted in a closer agreement between the calculated humid- 
ity values. 

The observations were made originally for the purpose of 


determining how far the ordinary hygrometri¢ observations | 


made in standard roof shelters could be safely used as indi- 
eating the probable moisture conditions in cotton mills in 
the immediate vicinity. It has been shown that the varia- 
tion in a closed room is much smaller than in the open air 
as would naturally be expected, and that the agreement 
between the humi x! of 2 room and that of the outside air 
depends almost wholly upon the amount of ventilation and 
the temperature of the room. It is ible, of course, to 
increase the moisture in a room much beyond the natural 


amount, but it will always be necessary to provide for a 

renewal of the air at short intervals, since the limit of endur- 

ance in a still, hot and damp atmosphere is soon reached. 

Relative humidity inside and outside of the Weather Bureau building, Wash- 
ington, D. C. 


Dry Wet 
thermometer. | thermometer. humidity. 
Date. — 
Inside. Outside. | Inside. Outside. | Inside. Outside. 
° ° ° ° Perect.. Peret. 
67.5 38.0 50.0 32.0 26 50 
cose 71.0 41.5 52.0 36.0 24 
74.0 45.5 40.5 33 64 
74.0 60.5 56.0 4.5 30 68 
73.0 46.5 4.0 42.5 25 72 
70.0 45.0 53.5 39.5 27 61 
canbe 71.0 33.5 56.0 33.5 37 100 
bees 60.5 27.5 52.0 23.5 26 | 
72.0 30.0 55.0 27.0 31 67 
72.0 32.2 53.5 26.0 26 38 
72.0 33.5 57.0 33.5 38 100 
cece 68.0 87.0 58.0 33.0 34 66 
73.0 62.0 63.0 58.0 57 79 
$0806 70.0 36.5 82.0 33 62 
73.0 4.0 56.5 39.0 30 70 
72.0 40.0 55.0 82.0 31 38 
cess 74.0 49.5 4.0 41.0 33 6 
74.0 58.0 38.0 50.0 36 56 
71.7 42.0| 53.7 37.3 32 64 
70.0 41.0 538.0 34.0 29 46 
Bwductovveeevcetevavescousee 73.0 66.0 4.0 38.0 25 46 
Doc ceeds 66.0 50.0 51.0 40.0 32 38 
72.0 4.0 58.0 40.5 42 81 
75.0 47.0 0.0 44.0 40 79 
teed 82.0 83.0 67.0 69.5 B 49 
Wevesevevece-cosecececoescecs 79.0 81.0 62.0 62.0 37 33 
BBvececedccceseccevccccscccess 84.0 86.0 66.0 68.0 38 39 
88.0 91.5 70.0 71.5 40 37 
Wccdsot#ectbuboodetcoséc. cove 89.0 91.0 69.5 70.5 36 37 
81.0 81.0} 65.0 65.0 41 41 
74.0 68.5 55.5 49.0 2 32 
77.9 69.5) 61.2 55.2 37 
| 73.0 63.0 | 65.0 60.0 65 4 
990666 74.0 75.5 66.0 60.0 66 38 
© 81.0 82.5 65.0 64.5 41 36 
© 74.0 56.0 64.0 49.5 58 63 
ev 69.0 63.0 57.0 52.0 7 46 
78.0 87.5 70.0 69.0 67 38 
en 90.0 91.5 69.5 68.0 36 R 
cdc 86.0 86.0 66.5 66.0 35 
co 75.0 74.0 70.0 69.0 78 7 
79.2 77.0 56.7 57.5 41 28 
88.0 91.0| 74.0 68.0 52 30 
72.0 56.0 64.0 55.5 65 
69.8 63.0 63.8 61.0 72 89 
75.8 76.0; 70.8 71.8 78 82 
den 75.7 75.0 | 64.0 63.5 52 | 53 
71.0 68.0 4.8 63.0 71 76 
77.3 80.0 71.0 71.5 73 66 
78.0 79.0 66.2 65.0 4 
78.0 85.5 70.0 73.5 67 56 
peed 75.0 73.0 61.0 58.0 44 39 
74.0 73.5) 61.0 61.0 47 48 
76.9 %.2| 65.8 63.3 58 55 
. ces cece 73.0 72.0 61.3 57.6 51 40 
72.7 71.7 60.0 57.0 39 
74.8 74.0 61.0 60.0 45 43 
wae 77.0 66.0 66.0 64.0 90 
75.2 73.8 68.0 65.8 69 66 
80.5 80.5 67.5 67.5 51 51 
Buds 86.0 87.5 76.0 75.0 
coves 80.0 77.0 71.0 68.5 64 65 
72.5 76.5 00.0 66.0 57 
76.0 77.0 65.0 60.0 55 35 
b 78.0 81.5 61.0 61.5 36 30 
73.0 62.3 65.0 65.8 65 
71.0 68.5 64.5 62.5 70 7 
73.5 72.5 68.5 67.5 73 
75.0 74.5 69.0 68.5 74 74 
78.0 79.4) 68.0 69.0 60 59 
76.0 74.7| 6.7 64.8 58 50 


AUTOMATIC CLOUD PHOTOGRAPHY. 
By Outver L. Fassie, Observer, Weather Bureau. 


The following interesting items are quoted from a letter 
recently received by the Editor from Mf. Oliver L. Fassig: 


Through the kindness of Dr. von Bezold and Professor Sprung, I 
spent the whole of the month of October at the Potsdam Observatory, 
and took part in the daily observations of cloud height and velocity 
which are being carried on there in accordance with the International 
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Cloud Committee. a are taken with the phototheodolite 
every two hours from daylight to dusk. Already over 500 plates are 
ready for measurement. I assisted daily in the cloud photography 
and also measured some of the plates and calculated the heights and 
velocities, both by formula and by a very convenient graphic method 
which is to be used in most of the work. I found this month’s work 
most interesting and profitable. There is a great field for 1 work 
in this direction. The method is far more reliable than that of the 
direct theodolite work, and more convenient. The expense of main- 
taining a few such stations is not great where the work can be done in 
connection with stations already established. 

An interesting experiment has just been tried at the Potsdam Observa- 
tory in the way of an automatic apparatus for cloud ea oF The 
first cloud picture was made about two weeks ago. The met roves 
to be entirely feasible. The aspen weighs fully 1,000 pounds. It 
is built of brass, and is inclosed in a case about 5 feet by 2 feet by 2 feet. 
The first impression on looking at it is one of bewilderment at the com- 
plication of wheels, levers, and chains; but everything is solidly built, 
and apparently will not easily get out of repair. The apparatus is en- 
tirely automatic. You simply “‘ press the button and the machine does 
all the rest.””. About twenty photographic plates are put into one end 
of it to start with. Immediately on closing the electric circuit a large 
weight begins to descend in both machines (there are of course two 
similar machines, one at each station and electrically connected). The 
descent of this weight opens the outside lid of the case, which protects 
the apparatus against the weather. As soon as this is done the shutter 
of the objective opens and closes, giving about a half second exposure 
of the plates. This done, an endless chain is set in motion which car- 
ries the exposed plate to the forward end of the case and at the same 
time brings a fresh plate from the rear and places it in position under 
the a = pe ready for the next exposure. This done, the lid closes 
and a bell rings as a signal that the performance is over. The appa- 
ratus is restricted to the taking of one zenith and two horizon exposures 
at an angle of 90°. The other two horizon exposures could be added, 
but this would further complicate the apparatus. These two automatic 
machines are soon to replace the two phototheodolites now in use. No 
observer will be necessary at the substation, as the man at the principal 
station decides upon the time and the portion of the sky to be photo- 

phed and closes the circuit which automatically sets both machines 
in motion. The present form of this automatic apparatus is not likely 
to come into general use, as it is too complicated and expensive. The 
cost will probably reach $1,000 for each machine. The phototheodo- 
lites can probably be purchased for about $200 each, and have a greater 
range of usefulness. ° 


THE BALLOON ASCENSIONS OF NOVEMBER 14, 1896. 
By Dr. R. Assmann, of Berlin. 


In the November Review, page 415, we have noticed the 
pemporntare resultsof the simultaneous balloon ascensions, as 
ublished by Mascart in the Paris Comptes Rendus, and by 
neaster in Ciel et Terre, and have drawn some conclusions 
therefrom. We are indebted to Dr. Assmann and Mr. Oliver 
L. Fassig for an early copy of the Anzeiger, Berlin, Novem- 
ber 23, from which we copy the following interesting account 
of the work done on the 14th of November: 

After a short sketch of the recent history of the progress 
of meteorological ballooning, in which he gives full credit to 
Hermite and Besangon for their work with sounding balloons, 
and states that the Berlin scientists promptly followed the 
example of their French colleagues, Assmann says: 


In Paris, Berlin, and St. Petersburg, for some time past everythi 
had been ready for a simultaneous ascension, while in Strasburg an 
Munich preparations were quickly made after the close of the Meteoro- 
logical Conference in Paris in September. Therefore the proposition 
emanating from Paris to make a first experiment in this direction dur- 
ing the eg of November 13-14 met with general approbation. The 
identity of methods of observation must, of course, be considered as 
the most important condition for the attainment of comparable results; 
therefore, Strasburg and Berlin ordered self-registering apparatus at 
once from the famous firm of Richard Bros., in Paris, and which were 
properly tested by Hermite and Besangon. 

e experiments were made in the following manner: In Paris the 
new balloon “ Aerophile III,”’ constructed by Besancon out of very 
light varnished silk and a 400 cubic meters, ascended at 2h. 
6m.(?a.m.). Atthesame time, that is to say, at 2h. 22 m., the balloon 
“Strasburg ”’ of 320 cubic meters ascended from Strasburg. At 2h. 51 
m., the 250 cubic meter balloon “ Cirrus,” also made of varnished silk, 
ascended from Berlin; but in consequence of its former employment 
as a military balloon and of the damages it had sustained in six pre- 
vious ascensions, among them the highest as yet made, 20,000 meters, 
it was full of breaks and repairs. 

In addition to these there was sent up at St. Petersburg a similar regis- 


tering balloon whose dimensions are not yet known to the writer. As 
complementary to these balloons, which were destined for the highest 
altitudes, other ascensions were made by balloons manned by aero- 
nauts and equipped for scientific observations; of these the balloon 
“ Akademie,” with Dr. Erk, as observer, as¢ended at Munich at 6h. 47 
m. (?a. m.); at 2 h.44 m., and therefore nearly simultaneous with the 
registering balloon “‘ Cirrus,”’ the military balloon ‘‘ Bussard,”’ of 1,300 
cubic meters capacity, ascended at Berlin with First Lieutenant von 
Kehler as aeronaut, and Berson, the well-known “‘ German Glaisher,”’ 
as meteorologist; at 3h. 15 m. a military balloon ascended at Warsaw, 
and at 4 a. m. a similar one at St. Petersburg. 

Thus, therefore, except at Munich, theascensions were nearly simul- 
taneous at all places; that is tosay at about 2 0’clock, Paris time, simul- 
taneously from Paris to St. Petersburg, seven balloons equipped for 
scientific purposes were floating in the air, one at Paris, Strasburg, and 
Warsaw, and two at Berlin and St. Petersburg, respectively. The fol- 
lowing accounts of these ascensions and their results have been received. 


The registration balloon, ascending at St. phe ata attained only 
an altitude of 1,500 meters when it burst; the military balloon, manned 
by observers, attained 5,000 meters altitude and a temperature of the 
air of —27° C., or according to another telegram, only — 24°C.; after a 
voyage of eight hours it descended near Pskoff, southwest of St. Peters- 
burg, at a distance of 260 kilometers. At Warsaw, by order of the 
Russian Minister of War, a second military balloon ascended which 
was driven by a north-northwest wind into Galicia, where it descended 
near Brzozoff, at a distance of 300 kilometers from Warsaw; nothing 
has yet been learned as to the altitude and temperature attained in this 
voyage nor the time of its duration. The balloon sent up by the 
Munich Association for Aeronautics attained its greatest altitude at 
3,400 meters, and descended after a voyage of seven and one-quarter 
hours, in the neighborhood of Lungitz, near Linz in Austria, having 
traveled 200 kilometers almost directly eastward from the point of as- 
cent; nothing is yet known as to the observed temperatures. The 
registration lloon ‘ Strasburg,’’ ascending from Strasburg, after a 
voyage of an hour and a half (during which it attained 8, meters 
altitude and a minimum temperature of —30° C.) descended in the 
Black Forest, where it was soon afterwards found. (The movement 
was, therefore, in an easterly direction.) It is peculiar that the regis- 
tration of the lowest temperature, — 30°, C., occurred at the altitude of 
~ nes meters, and that higher temperatures were shown at greater alti- 
tudes. 

At Paris the registration balloon “ Aerophile III” ascended in calm 
but cloudy weather and took a direction toward the north-northeast, 
but disappeared from view in a few seconds. To the greatest anxiety 
of all interested nothing was heard of this balloon for many days, so 
that it was feared that it had fallen into the North Sea. cause of 
some remarkable phenomena reported from Wulferstedt and Ummen- 
dorf, localities lying west of Madgeburg, it was believed that the miss- 
ing balloon might have some connection therewith, since a journey of 
about 800 kilometers could not be considered improbable. In fact, our 
registration balloon “Cirrus ”’ in its first voyage had landed in Bosnia, 
having described 1,000 kilometers inten hours. After all instructions 
had been sent out for seeking the balloon in that region the agreeable 
news wes received that “‘ Aerophile III,” after a voyage of five and a 
half hours had descended near Graide, in Belgium, 235 kilometers 
northeast of Paris; it had attained an altitude of about 15,000 meters 
and temperature of —63° C. 

The registration balloon ‘‘ Cirrus,” starting from Schoenberg near 
Berlin (which in its six previous voyages had penetrated higher into 
the atmosphere than any other owe of apparatus made by human 
hands, and in its flight towards Bosnia had attained 15,500 meters, 
toward Minsk, in Russia, 18,300, and toward the Danish island, Lolland, 
had attained 21,000) now made its last, its funeral voyage. The balloon 
material (varnished silk) frequently mended, and become defective 
could no longer stand the great resistance of the air, due to the rapid 
ascent, and at 6,000 meters altitude it split, so that after an hour’s voy- 
age it sank tothe earth. In consideration of the circumstance that the 
registration apparatus ordered from Paris, had been received only a 
few hours before the voyage, and could, therefore, not be again com- 
pared with the standard, two registers—a ba ph and a thermo- 

ph, similar to our home apparatus—were, for the sake of certainty, 
fastened with the Paris instrument in the basket that carried the 
apparatus, and which was wrapped in a bright metallic paper (blank 
ickel-papier); by this addition the weight was increased by many 
kilograms, but on account of the buoyancy of the pure hydrogen 
gas used by the Aeronautic Corps of the Army, this would not have 
prevented the balloon from attaining the height of 16,000 or 17,000 
meters if it had not been brought to a premature descent by the above- 
mentioned break in the material. This precaution proved to be very 
advantageous, for, by reason of some one of the unavoidable shocks 
attending the preparation for the ascent the recording pen of the 
French therm ph must have become loosened from its fastening so 
that this part of the apparatusdid not work. On the other hand, the 
German thermograph from the workshop of R. Fuess, in Steglitz, 
which had been carefully tested a few days before, showed in a ve 
interesting way that the temperature rose from —4° é., near the earth’s 
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surface, up to an altitude of several hundred meters, and again reached | per seconds. The Munich balloon had a direct west wind of 8 meters 
balloon had a west wind, but the 


—4° at the altitude of 3,000 meters. At the highest altitude of 6,000 
meters there was registered —25.6, and during the rapid fall of the 
balloon, the so-called inversion of temperature was again shown in the 
lower strata. The balloon, which at first moved rather rapidly toward 
the northwest, must have met rather high up a feeble current of air 
blowing from the north, which again carried it toward the south and 
allowed it to fall gently on the highest trees of the Griinwald. The 
fact that it descended during the nighttime, that is to say about 3h.50m. 
a. m., was the reason why it remained for one and a quarter days un- 
discovered. It was first seen on Sunday morning by Herr Jochens as 
he was walking out, who perceiving that it would be impossible to get 
the balloon down without technical assistance, took the trouble to per- 
sonally notify the officers of the balloon corps. With much labor and 
not without serious danger to life, a captain of that corps was able 
on Monday to bring the balloon in fragments down from its airy loca- 
tion, in fact a portion of the material, together with the network, was 
left in the tree. But the meteorological apparatus was brought to the 
earth uninjured, so that the reward of 50 marks, promised for the res- 
cue of the balloon, could properly be paid to the energetic balloon 


corps. 

the military balloon “ Bussard,’’ of 1,300 cubic meters capacity, and 
which by the assistance of the commander of the balloon corps, who 
had so often helped us in our scientific ascensions of the past years, 
was filled with 1,000 cubic meters of ey and ascended a few 
minutes before the “ Cirrus,’’ also moved, at first, rapidly toward the 
northwest but after it had attained its position of equilibrium at an 
altitude of about 1,500 meters, it gradually swerved towards the north- 
northwest, which direction it maintained during the remainder of the 
rather slow vovage. Here, also, the increase of temperature with 
ascent in the lower strata,as registered by ‘ Cirrus,’’ was observed 
with perfect clearness; the temperature rose from —4° to + 1° C. and 
only regained the first value at an altitude of 3,000 meters. During the 
nighttime the balloon remained at an altitude of less than 2,000 me- 
ters, but after sunrise it began to ascend steadily. As the aeronauts 
saw that they were approaching the coast of the Baltic they decided 
that in case the coast should be reached before noon and a wind should | 
blow stronger from the south, they would attempt to pass over the 
Baltic and land either in Denmark or its neighborhood. Unfortunately 
the wind at their altitude did not increase to the necessary extent, as 
it usually does, so that at 2h. 21m. p. m., therefore, after a voyage of 
eleven and a half hours they sorrowfully descended at Volkshagen, 
south of Ribnitz in Mecklenburg, 206 kilometers north-northwest of 
Berlin. In the descent, since the surface wind blew with unexpected 
force, the balloon dragged for a little but no serious injury occurred 
thereby; the temperature —24.4° was observed at an altitude of 5,650 
meters. 

If now we review the results so far as known of these associated in- 
international experiments, we have the following: Of the four simul- 
taneous ascents of unmanned registration balloons, the French attained 
the greatest height, about 15,000 meters, and the lowest temperature, 
—63° C.; next to this comes the Strasburg balloon with about 8,000 me- 
ters altitude and —30° C, temperature. Both of these were perfectly 
new balloons and considerably larger than ours, which ascended to 
6,000 meters and recorded a temperature of —25.6°. The Russian bal- 
loon, probably also an old military balloon, attained only 1,500 meters. 
Of the four manned balloons, that of our own balloon corps, ascended 
the highest, viz, to about 5,700 meters and found a temperature of 
—24.4° ©. The Russian balloon, which ascended in St. Petersburg, at- 
tained about 5,000 meters, where —27° or —24° was observed; the Munich 
balloon attained 3,400 meters; as to the two balloons that ascended at 
Warsaw, the maximum height is not known. Of further interest is the 
direction taken by each balloon and the corresponding mean wind 
velocities. The St. Petersburg balloon was carried by a north-north- 
east wind at an average velocity of 9 meters per second. The Warsaw 
balloon had a north-northwest wind. The Berlin military balloon had 


an exactly opposite south-southwest wind with a velocity of 5 meters 


r second; similarly the Strasbu 
aris balloon had a southwest wind of 12 meters per second. 


TEMPERATURES OF NOVEMBER AND DECEMBER, 1896. 
By Prof. H. A. Hazen (dated January 25, 1897). 


There was a remarkable reversal of temperature conditions 
in the United States in December as compared with November. 
As shown in the November WeatnHer Review, page 414, the 
coldest November in twenty-seven years was experienced in 
Montana, while the warmest of seventy-five years was noted 
in Philadelphia. During December, Havre, Helena, and Miles 
City each oeed a temperature 12° above normal. This has 
been exceeded but once at Havre (Assinniboine), it has been 
equaled but once at Miles City, and at Helena temperature 
was the highest since observations of the weather service 
began. On the Atlantic Coast the great heat of November 
gave way to temperatures far below the normal: New York, 
—3.7°; Augusta, —4.1°. 

It is rg rere to inquire whether the cold area of the 
west was gradually transferred to the east or whether we 
must look for some other explanation of these anomalous 
conditions. The weekly temperatures have been charted for 
the whole country, and these charts do not show any progres- 
sion of a cold area from west to east. On turning to the 
tracks of low and high areas in the two months we find a re- 
markable similarity in their general tendency, with the single 
rag nga that there was quite a long period of high pressure 
in the middle Plateau Region and two highs very slowly 
moved from the middle Pacific in December which had no 
counterpart in November. If we turn to the two charts of 
mean pressure in the two months, we find the following very 
significant changes: The high pressure, 30.35, to the north of 
Montana in November moved to the middle Plateau Region 
(30.32 at Idaho Falls and 30.31 at Salt Lake City). The 
high pressure off the Carolina coast in November moved to 
east Tennessee and west Carolina. This distribution of pres- 
sure in the West caused southerly and southwesterly winds 
in Montana, with corresponding high temperature in that 
region. 

The high area over the Atlantic in November carried warm 
southerly and ocean winds, but in December the center of 
the subpermanent high pressure was wholly over the land, 
and the clear skies permitted intense radiation of heat from 
the earth’s surface. It should be noted that the temperature 
in the middle Plateau was 1.7° above normal at Salt Lake 
City and 4.6° at Idaho Falls. In the latter case it seems 
probable that the radiation effect was much diminished by 
the proximity of a series of storms traveling from the moist 
and warm Pacific Coast to the north of Montana. It is not 
possible to account fully for all the temperatures noted, and 
we must look to moisture and other conditions at several 
thousand feet above the earth for a more complete elucida- 
tion of such anomalies. 


NOTES BY THE EDITOR. 


SIR ISAAC NEWTON AND HIS KITES. 


Mr. Oliver L. Fassig, formerly Librarian in the Weather 
Bureau, who has taken a year’s leave of absence without pay 
in order to study meteorology and physics in Germany, calls 
our attention to the fact that perhaps the remark by Profes- 


sor Marvin in the April Review, page 115, “Sir Isaac New- 
ton is said to have taught the boys how to fly their kites,” 
does not do full justice to that eminent man. 

Our knowledge of Sir Isaac’s experiments with kites is based 


upon two paragraphs in Brewster’s Life of Sir Isaac Newton, 


ublished in Edinburgh in 1855. On page 11 of Vol. I, 

rewster, apparently on the authority of Dr. Stukely’s manu- 
script, which is still preserved among the “ Portsmouth manu- 
scripts,” says: 


With this view he introduced the flying of paper kites, and he is 
said to have investigated their best forms and proportions, as well as 
the number and position of the points to which the string should be 
attached. He constructed also lanterns of crimpled paper, in which 
he a a candle, to light him to school in the dark winter mornings; 
and in dark nights he tied them to the tails of his kites in order to 
terrify the country people, who took them for comets. 
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This is related to have occurred while Sir Isaac was living 
at Woolsthorpe and attending the public school at Grantham, 
probably in the year 1655, when he was about thirteen years 
old: A second paragraph occurs on page 16 of the same 
volume, which reads as follows: 

It is about this time (1657) also that he seems to have paid some 
attention to the subject of the resistance of fluids, to which his experi- 
ments with water wheels would naturally lead him. Mr. Conduitt 
(Sir Isaac’s nephew) apparently on’ the authority of Mrs. Vincent (an 
intimate friend of Sir Isaac in his youth) informs us that even when 
he was occupied with his paper kites he was endeavoring to find out 
the proper form of a body which would experience the least resistance 
when moving in a fluid. 

This item is apparently copied by Sir David Brewster from 
the manuscripts collected by Mr. Conduitt before 1729, as 
material for his own memoir of the great philosopher. The 

recise wording of the Stukely and Conduitt manuscripts is, 
F suppose not followed by Brewster in the paragraphs above 
quoted. 

The above paragraphs are apparently those on which Pog- 
gendorff bases the statement made by him on page 659 of 
his Geschichte der Physik, “ Even playthings, such for exam- 
ple as the kite, served him not so much as a direct means of 
recreation, as an opportunity for reflection as to how these 
could be best constructed in order that the wind should act 
most powerfully upon them.” 

The Editor has, unfortunately, not at hand any of the 
other numerous publications relative to the life of Sir Isaac 
Newton; but considering the thoroughness of his insight 
into the play of forces in all manner of cases, we can not 
doubt but that Sir Isaac arrived at a satisfactory theory of 
the mechanics of the problem. Nevertheless it still remains 
true, as Professor Marvin has stated in this connection, that 
a search for the literature bearing upon the mechanics of the 
kite in action has proved nearly fruitless, and his own pub- 
lished memoir on the construction of a kite, and another 
that will soon be published, on the theory of the kite, consti- 
tute the first important publications on this subject, and will 
prepare the way for future progress in the use of this import- 
ant piece of meteorological apparatus. 

The Editor understands that Professor Marvin considers 
the combinations of balloon and kite and various compli- 
cated forms objectionable on the score of efficiency, although 
they may, sometimes, be necessary in order to overcome 
special difficulties. The readersof the MonrHty WEATHER 
Review will, we are certain, be pleased to hear from any who 
have made experiments with various forms of kites. 


EARLY MEASUREMENTS OF THE VELOCITY OF THE 
WIND 


We are indebted to Mr. Oliver L. Fassig for an interesting 
item of history as to early measurements of the velocity and 
force of the wind. In the September Review, on page 335, 
we have stated that the simplest measurement of the velocity 
of the wind is made by observing the speed of light bodies, 
such as feathers or soap bubbles, carried along by it. Ques- 
tions of inertia or of the resistance of any heavy object to 
the force of the wind do not enter into the calculation of 
these results if the light object remains in the air long 
enough to attain the same velocity as the wind itself; there- 
fore this method is much more direct and not encumbered 
with the theoretical difficulties that attend the method de- 
scribed on page 335, as invented in his early youth, by Sir 
Isaac Newton. 

The observation of the velocity of very light floating bodies 
was made with much care by Derham of England in his 
determination of the velocity of sound; but earlier than this, 
and, in fact, the earliest record that the Editor is aware of, is 
the following, quoted from Poggendorff’s Geschichte der Physik, 


p. 123 
Rrey——3 


The writi of Geronimo Cardeno (born at Pavia, 1501, and died at 
Rome, 1576) fill not less than ten folio volumes. Froma physical point 
of view the most remarkable of these is his Opus Novum, Basil, 1570, 
although, in general, it contains but little that is new. He s 
therein of the necessity of taking account of the resistance of the 
medium if one would determine the velocity of movement of a pro- 
jectile. He furthermore endeavors to apply the beating of the pulse 
as a means of measuring time. In this way he measured the velocity 
of the wind, and found that the strongest storm wind blew at the rate 
of only fifty paces for one pulsation. * * He also determined the 
densities of certain bodies, partly, by the phenomenon of friction and 
partly by their resistance to projectiles, and found, for instance, that 
the air is fifty times lighter than water, a result which he himself, how- 
ever, considered as inaccurate. 


On page 743 Poggendorff says: 


The oldest datum as to the velocity of the wind is that which Marriott 
eve in his treatise on the Movement of Water and Other Fluids (pub- 
ished after his death at Paris, 1686). Therein he states the velocity of 
the strongest winds at 32 feet per second. But since this velocity is 
much too small, and he does not state how he found it, therefore it is 
possible that this figure results from an estimate merely. 


Passing over the history of the invention of several forms 
of anemometers, Poggendorff says: 


There are few subjects in physics to whose measurement so man 
and various instruments have been devised as the strength of the wind. 
Most of these, however, have been no sooner invented than they were 
again quickly forgotten. The number of useful measurements of the 
velocity of the wind is very small and has no relation to the number 
of anemometers invented. As the oldest of these measurements we 
must recognize those of the Englishman, Derham. They were made 
in the year 1705 and published in the Philosophical Transactions in 
1708. From the velocity with which the wind carries light objects, 
such as down, he concluded that a storm wind had a velocity of 50 to 
60 English miles per hour, which is evidently too small. Rochow ob- 
served 120 English miles, or 24 German miles, as the velocity of a hur- 
ricane. (See the Philosophical Transactions, abridged, Vol. V, p. 392.) 
To this Derham, also, must credit be given in that he first, in the above- 
mentioned Phi a Transactions, demonstrated the influence of 
the wind on the velocity of sound, an influence that the Academy del 
Cimento denied, and whose demonstration certainly demanded better 
means of observation than the academy possessed, since the velocity of 
sound is very great relative to that of the wind. 


DERHAM’S OBSERVATIONS ON THE VELOCITY OF THE WIND. 


In the London Philosophical Transactions for 1708, Vol. 
XXVI, occurs the celebrated memoir by Rev. W. Derham on ~ 
the Motion of Sound. This memoir was written and pub- 
lished in Latin, as being the common language of the philo- 
sophers of that day, but about 1875 the late Dr. J.C. Welling, 
of Washington, had occasion to make a translation of this 
memoir and allowed the present Editor to have a copy made 
for preservation in the Library of the Weather Bureau. The 
determination of the true velocity of sound required Dr. 
Derham to determine the influence, if any, of the velocity of 
the wind, about which there was some doubt at that time, in 
the minds of philosophers. As his determinations of the 
velocity of the wind have a special interest for meteorologists, 
and as Derham’s whole memoir is an elegant example of 
experimental work, the Editor takes pleasure in laying before 
the readers of the Review, the following quotation from the 
latter part of Dr. Welling’s translation, which is fuller than 
the authorized Hutton’s Abridgment: 


After, in this way, I had perceived what influence the winds haye 
both for ag and retarding the course of sounds, curiosity led 
me to inquire into the velocity of the winds themselves. And though 
the inquiry may be foreign to my subject it will not be wholly ungrate- 
ful, as I hope, to curious minds, if I publish in this connection certain 
observations on this point. 

Concerning the velocity of winds.—In order to ascertain how large a 
space winds may traverse in any given time, I have used, in prosecuting 
my experiments, certain bodies of the somewhat lighter sort, such as 
thistle down, light feathers, etc., which seemed better to serve my pur- 

than the instrument which is described for us in the Philosophical 

ransactions, No. 24; oreven that other more available one, recalling 

the figure of a mill with wings attached, invented, unless I mistake, by 
our most acute friend, the late Dr. Hook. 

From very many experiments which I have made, with the aid of 
the lighter sort of ies, when the winds were blowing with differ- 


| | 
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ent degrees of force, I have found that the most violent wind traverses 
scarcely 60 miles an hour. For example, on the 11th of August, 1705, 
the violence of the wind excited such a tempest that it almost over- 
turned the windmill itself near the spot where I made my observa- 
tions. [The different degrees of the force of the winds, as has just 
been seen, I have for the most part noted by these figures: 0, 1, 2, 3 
4, 5, 6, up to 10, 15, or still higher degrees.} Now I have estimated 
that the force of the above indicated wind answers to about 12 or 14 of 
these degrees. And from very many reiterated experiments I have 
concluded that that tornado traversed about 33 feet in a half second, or 
45 miles in an hour; hence I gather that the fleetest and most tempes- 
tuous winds (that violent wind which raged in the month of Novem- 
ber, 1703, not being excepted) do not traverse more than 50 or 60 miles 
an hour. 

After we have measured the velocity of the — winds, it is not 
difficult to conjecture what may be the velocity of less rapid ones; for 
I have also marked the course of these, and from various experiments 
I have convinced myself that some of them accomplished 15, some 13, 
others many less miles per hour; while some are propagated with such 
a slow motion that they move scarcely a single mile an hour. More- 
over, other winds are so sluggish that one may easily outstrip them 
while making a journey on horseback or on foot. is fact is appa- 
rent to our senses, for when we arrest our steps we perceive a soft 
breeze gently fanning us, but if we advance with it we feel none at all; 
while if we quicken our pace instead of a breeze accompanying us and 
blowing in the same direction with our movement, we plainly feel the 
air resisting us, aud blowing full in our faces. Likewise when the 
atmosphere is entirely quiescent and stagnant, if we chance to be walk- 
ing or riding on horseback, we then perceive a gentle breeze pressing 

inst us, with such degrees of force, in fact, as correspond to the rates 
of our own motion. And a breeze of wind or current of air is borne 
with the same rate of motion or velocity when it presses against us 
with an equal impetus as we stand still, or linger in our track. 

From these observations about the velocity of winds very many 


the Tuesday morning’s report, and was telegraphed out Wednesday 
morning. 


In the above paragraph Mr. Pague has used the word 
chinook in its ordinary meteorological acceptation. It would 
be interesting to learn whether the popular usage in Oregon, 
Washington, and British Columbia agrees with that of the 
meteorologist. 


MEXICAN CLIMATOLOGICAL DATA. 


In order to extend the isobars and isotherms southward so 
that the students of weather, climate and storms in the United 
States may properly appreciate the influence of the conditions 
that prevail over Mexico the Editor has translated the follow- 
ing tables from the current numbers of the Boletin Mensual 
as published by the Central Meteorological Observatory of 
Mexico. The data there given in metric measures have been 
converted into English measures. The barometric means are 
as given by mercurial barometers under the influence of local 
gravity, and therefore need reductions to standard gravity, 
depending upon both latitude and altitude; the influence of 
the latter is rather uncertain, but that of the former is well 
known. For the sake of conformity with the other data 
published in this Revrew these corrections for local gravity 
have not been applied. One additional station, Topolobampo, 
is published at the end of Table II. 


things, not without utility, might be noted, but especially might we : © .|: 
assign in view of them, one reason why the mercury rises and falls for Temperatare. | 
such a long time before clear weather or rain sets in. Stations. 8 —< BS ; ; 

But I will omit these considerations as being foreign to my purpose, 3 4 ; 2 5 : 3 3 
and this only will I observe as to sounds, to wit, that while their > | | = a4 Ps é 
motion is accelerated by wind it is plain that those parts of the atmos- — — 
phere by which sounds are impressed or propagated are not the same Feet.| Inch.|° F.|° F.|0 F.| # | Inch. 
as those from which winds are blown, but certain other more ethereal | Campeche 
and volatile parts, as one may suppose. For the fleetest winds do not | Colima (Seminario) --) 1,600 | 28.26 | 00.5 | 87.7 | 76.3 | 70 | 0.90 | wsw. | s.& w 
pass through more than 60 miles in an hour, but sounds travel more | Guadalajara (O.4.E.)| 5,141 | 25.00 | 77.7 | 80.4 | 64.8 | 80|344| se. | w.bnw 
than seven hundred thousand , or 778 miles in the same time. Guanajuato .......... 6,761 | 23.70 | 79.2 | 49.3 | 62.2| 58 /| 1.44| ene. sw. 

But if it be objected that winds do accelerate or retard sounds it is | J#@pa-------------+-- Sas lscwlielmelas| alimlee. to 
to be answered that this does not only proceed from the current or ten-| | 24.82 | 78:3 | 43.9 | 62|1.08| ssw. 
dency of the windy particles alone, but rather from the conjoint and | Magdalena (Sonora).|.......|.......!.... andes 64.2 |...... 0.28 | ne. n. 
cooperating motion of all the particles of the atmosphere, both the | Mazatian...........-. i sw. 
thicker and the ethereal. If the direction of this course or motion | Mexico (Obs. Gent.)..| 7,489 | 23.09 | 72.0 | 585 | 68 | 0.80 | nw. 
favors the waves of sound it is altogether in accordance with proba-| Mexico (E.N. de 8.) «| 7,480 |......-).0.00-|ecceeeleceees|eeeees|ereseslececeeeeselecces wees 
bility that the impulse of sounds should be accelerated by this cause, | Morelia (Seminario) . He molnmrio. asl Sisanic@: 1% 
but if the direction is adverse that, the impulse should be retarded. Pabellon 6/318 

Pachuca ........ 7,956 | 22.55 | 78.4 | 39.2/ 55.9) 73 0.40 ne. 

Having shown that the of sound under ordinary | Puebla (Col. d- Bat) 
conditions of the atmosphere in England averages 1,142 feet | Queretaro 6,070 |.......]... ang 
per second, Derham enumerates many practical applications | (Gol. Juan) | | 
of this knowledge, and concludes: “ Finally, in this way the eee anaareocesssn~s 6,068 | 24.30 | 78.8 | 50.7 | 64.6) 69 | 0.72 | w.&nw,| w., 
height of thunderclouds and the distance of the thunder and Tacubaya (Obs. Nac.) 

fil Geo) 70.2 | 38.8 | 52.5 76 We 

The morning map of Thursday, December 3, at Portland, | Zapotian (Seminario)| |......|. 


Oreg., contains the following predictions by B. S. Pague, 
Local Forecast Official : 


Chinook winds are prevailing over Washington, 
Montana this morning. The temperature is from 
the Cascades, and from 24° to 22° to the east of them. 

The storm area extends from the ocean off northwestern Washi 
ton over British Columbia and northern Washington. An area of high 
—— is central about Salt Lake, and the flow of air from the high 

the low causes the chinook winds heating. 

Chinook winds are not warm win rom the ocean, but air made 
warm by the compression produced by the flow from the mountain 
heights of Nevada, Utah, and southern Idaho, to the lower lands ex- 
tending north-northeastward and northwestward to the area of low 
barometric pressure. The map this morning shows the distribution of 
atmosphcric pressure pry oy produce chinook winds over the 
northwestern portions of the United States. These winds are most 
welcome for will clear the snow blockades which have closed the 
railroads and will remove the snow from the stock ranges. 


n, Idaho, and 
to 50°, west of 


Warm chinook weather will prevail for the next thirty-six hours. 
The chinook prevailing this (Thursday) morning was indicated in 


In order that there may be no doubt as to the altitudes of 
the barometers at these Mexican stations, the Editor has 
solicited some information from Professor Barcena, as men- 
tioned on page 421 of the previous number of the Review, 
and takes pleasure in publishing the following reply: 


CentTraL OBSERVATORY, 
Mexico, January 15, 1897. 


Prof. CLEVELAND 
Weather Bureau, Washington, D. C. 

Dear Str: In the absence of Prof. Mariano Barcena, Director of this 
Bureau, I have the honor to answer your letter of January 6. 

All the elevations of the table are accurately determined and the 
barometers are in the best ible condition. The altitudes given 
those of the cisterns of the meters. In Mexico this altitude is 
17.5 meters above the ground; in Puebla, 15.0; in Mazatlan, 7.5; in 
Merida, 8.5; in other localities the barometers are a very few meters 
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ave the honor to be truly yours, 
(Signed) J. ZEnDEJAS, 
Vice Director 


[* We, therefore, retain the figures 487.7 meters, or 1,600 
feet given in the Boletin Mensual for June and November, 
1896, and request the reader to make the necessary changes 
on pages 14, 44, 123, 206, 290, 374, 421.—Ep. ] 


PRODUCTION OF RAIN BY GREAT FIRES. 


In the early part of the century Professor Espy excited 
great interest by his lectures on the formation of clouds, 
rain, and storms, and several, but not many, instances were 
quoted in which fires in the forest or canebrake were known 
to have actually produced local rains. An experiment made 
by Espy, near Washington, was not successful, and, indeed, 
it is conceded that a very moist condition, or a generally un- 
stable condition of the air, is needed in order to produce a 
favorable result. It will, perhaps, be of interest to find that 
attention had been called to this matter before Espy’s time. 
Thus, in the London Philosophical Transactions for 1708 
Ne Hutton’s Abridgment, Vol. V, p. 403) the Archbishop of 

ublin says: 

There are three ways of reducing heath and bog to arable land (in 
the counties of Londonderry and Donegal): the first is by cutting off 
the seurf of the ous. making up the earth so cut in heaps, and when 
the sun has dried them setting them on fire; when burnt as much as 
they can be the heaps are scattered on the ground, and, after plowing 
it produces barley, rye, or oats, for about three years. The incon- 
veniences of this method are (1) that the burning defiles the air, causes 
rain and wind, and is not practicable in a wet summer. eB 8 


It may be of historical interest to collect other references 
to the connection between large fires and subsequent rainfall. 


INTERNATIONAL CLOUD OBSERVATIONS. 


It is well known that, under the auspices of a special inter- 
national committee, the principal weather bureaus of the 
world are now making a systematic effort to improve our 
knowledge of the altitudes and motions of the clouds. From 
a recent letter to the cloud committee we learn that the sta- 
tions occupied in North America are as follows: 

Canapa.—Toronto, where the altitudes are determined by 


triangulation. 


Tue Unitep Strates.—Blue Hill, Mass. (7.e, the observatory 
of Mr. A. L. Rotch), where the altitudes of the clouds are de- 
termined by triangulation, and the movements by the nepho- 
scope; the United States Weather Bureau, Washington, D.C., 
where triangulation and the nephoscope are both employed ; 
in addition to this central station, simple nephoscope obser- 
vations are made at other Weather Bureau stations as fol- 
lows: Baker City, Oreg.; St. Paul, Minn.; Kansas City, Mo.; 
Abilene, Tex.; Vicksburg, Miss.; Louisville, Ky.; Key West, 
Fla.; Cleveland,Ohio; Detroit, Mich.; Buffalo,N.Y.; also a 
short series by the voluntary observer, Frank W. Proctor, 
Waynesville, N. C. 

At Washington the exact heights of the clouds and the 
directions and velocities of their motions are computed from 
observations of altitude and azimuth made simultaneously 
NY two observers stationed at points about 4,465 feet apart. 

o attempt has been made to employ any photographic 
methods. The observers are instructed to confine their atten- 
tion to as that is 15° from the base line and from the 
horizon. ithin this s simple trigonometrical formule 


are applied after rejecting the observations that do not con- 
form to obvious criteria. The settings are made at intervals 
of two minutes dnd in pairs, if possible; single readings are 
avoided when practicable. This method fails when applied 
to stratus formations, except fracto-stratus, but the main 
problem of the American atmospheric circulation does not 


above the ground. The altitude of Colima is in error; the only good 
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suffer in its solution on that account. When weather per- 
mits three series of ten settings each are taken daily, and the 
total will be sufficient to discuss the problem on the different 
levels with accuracy. It is not expected that any more sta- 
tions for special cloud observations will be established by the 
Weather Bureau during the coming year. 


RIPPLE CLOUDS OF ALTO-CUMULI. 


Mr. Frank W. Proctor communicates the following observa- 
tions on alto-cumuli clouds, made at Waynesville, among the 
mountains of North Carolina, and which were at that time 
thought by him to be of interest in connection with the 
formation of ripple clouds. The observations were made by 
means of the nephoscope, in accordance with the scheme now 
being carried out at a number of Weather Bureau stations: 


Alto-cumuli clouds observed at Waynesville, N. C., July 28, 1896. 


als 
sis Velocity computed | Velocity computed 
sis for altitude of 1| for altitudes 1,000 
P mile. meters. s. 
(3 =e second. | | second. | hour: 
< = 
hm.| © | © | © 
8 55 2 74) 115| 7.0) & 3.7 8.4 2.38 5.2 | ene. 
59 20 51) 115) 7.0} 2 3.7 8.4 2.33 5.2 | ene, 
905 | 338 115; 6.0) & 3.2 7.2 2.00 4.5 | ene. 
08 | 219 72 | 115 | 6.2) 3.3 7.4 2.07 4.6 | ene. 
12 304 3B 6.2) 3.3 7.4 2.07 4.6 | e. byn. 
14| 33 72 04) 6.2) 3.3 7.4 2.07 4.6 
17; 198 83 5.7) 3.0 6.8 1.90 4.3 |e, 


This cloud formation is a dense, white, opaque sheet, made by indi- 
vidual alto-cumuli of considerable size, in close contact and overlapping. 
Toward the edge of the formation the individual alto-cumuli are smailer 
and farther apart and, it is believed, somewhat higher. Observations 
1, 2, 3, and 4 were made on the bottom of the mass, near its center; 
Nos. 5, 6, and 7 were made on the smaller cumuli on the edges, none of 
which were in contact. It is believed that these observations give very 
closely the azimuth of motion of the air currents at the top and at the 
bottom of this cloud mass, viz: top, 96°; bottom, 115°. 


[In connection with these interesting observations by Mr. 
Proctor, the Editor takes the liberty of remarking that it is 
not apparent that the observations of velocity can be made 
with sufficient accuracy, or that the edges of the clouds can 
be seen with sufficient distinctness to warrant the hope that 
we can determine the relative velocity of the upper and lower 
surface of a thin sheet of alto-cumulus ripples. For instance, 
the lower surface of the clouds here observed must have had 
an altitude of at least 2,000 feet above the observer, while the 
upper surface may have been 2,500 feet, therefore, the same 
actual velocity at the top and bottom would give apparent 
velocities a little greater for the lower surface in the ratio of 
2,000 to 2,500, or the angular velocity of the upper surface 
would be four-fifths of that of the lower surface; this ratio 
would, of course, vary with the actual height and thickness 
of the cloud layer. Mr. Proctor’s observations, above given, 
seem to show some such relation as this, and it would require 
many observations of great accuracy to establish the fact 
that the upper surface has an actual motion of progression 
either greater or less than the lower surface. And yet one 
can not doubt but that this often happens; in the case of tall 
cumuli, such differences are apparent to the nephoscope but 
for shallow layers of alto-cumulus the fact could best be 
established either by the trigonometrical or the photographic 
methods of cloud observation. As the observations quoted 
by Mr. Proctor were all within 40° of the zenith, it is quite 
plausible that the first four observations differed from the 
last three both in the direction and velocity of motion, not 
because they related to points at the top and bottom of the 
stratum, but to points near the center and the edges of the 
field or sheet of alto-cumuli.—Ep. | 
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THE INTERNATIONAL COMMITTEE ON AERONAUTICS. 


In connection with the report of the proeeedings of the 
recent Meteorological Conference at Paris (see October Re- 
view, pages 365-367), Mr. A. Lawrence Rotch desires us to say 
that the Aeronautical Committee appointed by the Interna- 
tional Meteorological Committee, consisted of Messrs. Ass- 
mann, Erk, de Fonvielle, Hergesell,Hermite, Pomortzeff, and 
Rotch, and has recently been enlarged by the addition of 
Messrs. Andrée, Berson, Cailletet, and Jaubert. M. Hergesell 
has been named President, and M. de Fonvielle, Secretary. 


CONSTANTS AND UNITS USED IN METEOROLOGY. 


.During the past two centuries the progress of the physical 
sciences, and especially meteorology, has been appreciably 
hindered by the wide-spread diversity of usage as to the units 
or standards of measurement. Each nation and sovereign, 
and even the smallest states, as also different classes of mer- 
chants and artisans, have, from time to time, introduced new 
standards; many of those in use date back to unknown epochs 
in the history of civilization. During the past fifty years a 
strong effort has been made, with steadily increasing success, 
to facilitate our progress by the rejection of minor units and 
by the general adoption of the metric system. At the present 
time meteorology is the only branch of science which has offi- 
cially recognized the fact that absolute uniformity of usage 
is not at present attainable, but that the choice may at least 
be restricted to either the metric or the English system. A 
vote to this effect was taken at the International Meteoro- 
logical Conference in Rome in 1879; since that date the me- 
teorological world has awaited with great interest the results 
of the authoritative comparisons between the English and 
metric standards that have been undertaken by the Inter- 
national Bureau of Weights and Measures. This latter bu- 
reau has its laboratories and workshops at Sevres ( Pavillon de 
Breteuil), near Paris, and its expenses are defrayed by many 
nations, each of which bears its own proper proportion. 
Pending the final conclusions of this important international 
bureau the meteorologists assembled-in their successive inter- 
national conferences have adopted and recommended the 
tables prepared by their own committee, Messrs. E, Mascart 
and H. Wild, which were published in 1890 in a large quarto 
volume. Since that date these tables have undoubtedly been 
accepted everywhere as the authoritative standard for the 
use of meteorologists. In two respects only (the hygrometric 
tables and those for the reduction of the barometer to sea 
level) do the distinguished authors state that serious difficul- 
ties were experienced in their efforts to realize a high degree 
of accuracy and authoritative uniformity. : 

Although these international tables must for some time to 
come continue to be our authority, yet the time will undoubt- 
edly arrive when a new edition will be authorized by the per- 
manent meteorological committee or the International Con- 
gress, which it represents. It will, therefore, be of interest to 
consider the present state of our knowledge of the values of 
the units and constants that are important to meteorology 
and the relation of the English and metric systems of 
measurement. 

(1.) With regard to thermometry, which is a fundamental 
consideration in all measurements, the International Bureau 
has definitely abandoned the mercurial thermometer, consid- 
ered as a normal, and has adopted instead the hydrogen ther- 
mometer. With this normal any mercurial may be compared, 
so that by using a special method of manipulation and a proper 
system of corrections we may deduce normal temperatures 
from mercurial thermometers. It has been the practice of 
the United States Weather Bureau since 1881 to use the air- 
glass thermometer and await a final determination of the 
small outstanding reductions to the normal scale of the 
International Bureau. 


(2:) With regard to the ratio between the meter and the 
yard a recent report (September, 1896) by the president of 
the International Bureau calls attention to the fact that, in 
order that there may be no doubt about the temperature (62° 
F.) at which the imperial standard yard preserved at London 
has its legal standard length, the bureau assumes that this is 
measured, not on the normal mercurial thermometer, as here- 
tofore, but on the normal scale adopted by that bureau. Un- 
der this assumption, it follows that the relation between the 
normal lengths of these two standards is such that one yard 
equals 0.91439916 meters. Owing to the many difficulties 
inherent to this comparison, especially due to the differences 
in length and temperature of ‘hs toe normals, the president 
of the International Bureau states that some doubt may still 
remain with regard to the last two figures, and he recom- 
mends adopting 0.9143992. From this ratio, it follows that 
one meter is equal to 1.0936143 yards, or 3.2808429 feet, or 
39.370113 inches. The ener be value adopted by the In- 
ternational Meteorological Tables is Kater’s value, viz: one 
meter 39.37079 inches, or 1.09363206 yards, whence 
one yard equals 0.91438348 meter. This latter value was 
also adopted by the United States Weather Bureau in 1875 
in reduction tables compiled by the Editor for the prepara- 
tion of its Bulletin of International Simultaneous Meteoro- 
logical Observations. 

(3.) With regard to the ratio between the pound and the 
kilogram, a recent edition of the circular and tables of the 
United States Coast and Geodetic Survey, published in July, 
1893, adopts the following: one kilogram equals 15432.35€39 
grains Troy, or 2.204622627 pounds avoirdupois, whence one 
pound avoirdupois equals 453.5924277 grams and one grain 
Troy equals 0.06479891824 gram. In a recent letter to the 
Editor, Gen. W. W. Duffield, Superintendent of the United 
States Coast and Geodetic Survey, states that: 


This value for the pound in terms of the kil depends upon— 
(A) Comparisons made at the Standards Office, London, in 1874, 
Wo the platinum pound “8S” and the Imperial Standard pound, 


und “8.” to the 


(B) The determination of the relation of the 
ureau of Weights 


international kilogram made at the International 
and Measures in 1883. 

The result of the comparison of the nds with one another (see 
Ninth Annual Report of the Warden of the Standards, Appendix IV) 
gave —“P.S.”” —0.01664 grain, or “S’’ —6999.98336 grains. The 
value of “8,” resulting from the work done at the International 
Bureau of Weights and Measures (see Travaux # Memoires, Tome IV) 


The value of “P. is, there- 
fore, 453.5913494 grams plus 0.01664 grain or 0.0010783 gram, equals 
453.5924277 grams. 


After the return of the pound “8S” to London from the Inter- 
national Bureau of Weights and Measures, a re-comparison of it with 
“Pp. 8.” was undertaken by Mr. Chaney, Superintendent of Weights 
and Measures, but the result of this comparison was not used, although 
it differed slightly from that of 1874. 


The value of the ratio of the pound to the kilogram 
adopted in the International Meteorological Tables was 
deduced from nearly the same data, by a slightly different 
combination of measurements, with the following results: 
one kilogram equals 15432.350 grains Troy, whence one grain 
Troy equals 0.06479894 gram. 

This ratio enters into theoretical meteorology in the value 
of the weight of a unit volume of air, it would also enter into 
our every day work if we should adopt the most rational 
method of expressing atmospheric pressure, viz, in pounds 
to the square foot or kilograms to the square meter instead 
of using the apparent barometric pressure without regard to 
the force of gravity. 

(4.) The weight of a liter of pure dry air, containing the 
average amount of carbonic acid gas, at 0° C.7and the pressure 
of 760 millimeters of mercury, under the force of gravity that 
prevails at sea level and latitude 45°, was computed by the 
International Bureau of Weights and Measures at 1.293052 


was “S”’ equals 453.5913494 
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grams, which value is based essentially upon the measure- 
ments made by Regnault in the laboratory of the College de 
France, and this number is adopted in the International 
Meteorological Tables. 

According to Professor Mendeleef, President of the Central 
Board of Weights and Measures for Russia, the average value 
arrived at by him is 0.00131844 x gravity, which, using Hel- 


mert’s value, 980.597, for gravity at 45° and sea level, would |, 


‘give 1.29287 grams; but if we use Putnam’s value, 980.630, 


we get 1.29291, with an uncertainty of 1 in the fourth decimal | co 


place (see Nature, March 7, 1895, Vol. LI, p. 452). 

(5.) With regard to the force of gravity at any point on 
the earth’s surface no authoritative discussion of the subject 
for the whole globe has as yet been published, neither by the 
International Bureau of Weights and Measures nor by the 
International Geodetic Association. In fact, although nearly 
a thousand stations have been occupied, yet Helmert, as 
president of the latter association, states ( Verhandlungen 
Allgemeinen Conferenz, 1896) that the time has not yet ar- 
rived for a definitive decision, although the errors of the 
various formule, are well recognized. Mr. G. R. Putnam, of 
the United States Coast and Geodetic Survey states that— 


The following formula represents the relative force of gravity, in 
dynes, at all American stations as far as yet observed, to within goy5 
part of g and at all stations except Pikes Peak and similar mountain 
stations to within 


9 =978.066 + 0.005243 sin? Pp) 


This formula retains the term — 798 which expresses the diminu- 
tion of gravity due to the elevation (/7) above the sea level, by which 
quantity the distance of the pendulum from the center of the earth 


has been increased, but it rejects the term *. introduced by 
Bouguer to allow for the attraction of the mass of the stratum elevated 
above sea level, assuming the station to be located on a horizontal 
_. The term — P allows for the departure of the local topograph 

rom this latter assumption, and requires for its computation a knowl- 
edge of the to phy of the neighborhood; it is practically inappre- 
ciable at most points, its maximum effect at any of the stations occupied 
within the United States is y5499 of g (at Pikes Peak); it would, neces- 
eg be omitted in barometric tables. Another correction suggested 
7 aye, and depending on the relation of the station to the — 
elevation of the surrounding region, was tentatively employed by r. 
Putnam (Coast and Geodetic Survey, Report 1894, App. I, pp. 25-27), 
and was found to give a more satisfactory agreement between observed 
and computed values of party. With it the largest discrepancy in the 
American stations diminished to ;3499, and the discrepancy at Pikes 
Peak almost entirely disa peared. tts application also requires a 
knowledge of the surroundi topography, and it would necessarily 
be omitted in barometric tables. e absolute term, 978.066, in the 
above formula must be considered uncertain a about ;9495 part, due 
to uncertainties in the measurement of the absolute force of gravity; it 
agrees closely, however, with the mean of the best determinations 
made throughout the world, and differs by only about the g5455 part 
at Washington, from the value deduced by Helmert from a general 
combination of pendulum observations. 


Mr. Putnam states, as indeed can be seen from the tabular 
data given in the above-mentioned memoir, that there is every 
reason to believe that the simple formula of two terms 


978.066 (1 + 0.005248 sin’ — #7) 
or Helmert’s formula of 1884 in his Higher Geodesy, Vol. II, 
g=978.000 (1 + 0.005310 sin? e— 2") 


omitting the to phic term, will represent the force of 
—— at American stations to within gy'y5 partof its value. 

henever the altitude of astation is determined by accurate 
leveling, the local force of gravity should be determined at 
the same time, otherwise we lose the advantage of accuracy 
of altitude. 


As an illustration of the application of all three terms of 
the above formula the following examples are given: 


Pikes Peak | Salt Lake City 
dynes. | dynes. 
Correction for — 1.821 — 0.407 
Correction for topography .......0+++seseeceeeeeeeerenee — 0.048 — 0,004 
Computed local gravity 978.714 979. 843 
Observed local gravity 978.940 979. 789 
Observed minus 0.226 — 0.054 


Instead of sin’ ¢, the equivalent expression - (1— cos 2 ¢) 


is frequently preferred. Therefore, for this case, Mr. Put- 
nam’s formula may be written 
980.630 ( 1— 0.0026146 cos 2 
( 008 ? ~ 10026215 r 

where the average radius may ordinarily be used for r, in 
which case the factor of H in meters becomes 

Te 1 1 

1.0026215 * 6870191 ~ 3193445 


similarly Helmert’s formula becomes 
2H 
980.597 (1—0.002648c082y— 


The value of gravity as given in the International Meteor- 
ological Tables, is computed by the formula adopted by 
Broch for the use of the International Bureau of Weights 
and Measures; it retains the term introduced by Bouguer, 
but assumes that the density of the elevated plateau is one- 
2qH 1—? 


r 4°4 


so that Broch’s final formula, 


half that of the earth, whence the expression 


gH 


_3\_5 
when // is given in meters, reads— 
(1—0.00259 cos 2 ¢)(1- 


This expression for gravity appears in the geodetic section 
(p. A 13), and again, of course, in the barometric section (p. 
A 33 and A 35) of the international tables. It is evident 
that such computed vaiues of gravity do not always possess 
the accuracy that is desired in barometric work, and that it 
will be best, whenever possible, to determine the value b 
direct observation which can easily be done by the improv 
methods of the United States Coast and Geodetic Survey. 

The further diminution of gravity, with ascent into the 
atmosphere above the earth’s surface, follows the simple law 
of the inverse square of the distance from the earth’s center 
and its effect upon the weight of the air above us, and, there- 
fore, upon our barometric observations, can easily be deter- 
mined. In order to compute the value of gravity at the 
height z above the station, whose elevation is H, it suffices to 


add another factor ( 1— en) to either of the above 


formule. 

(6.) With regard to the radius of the earth, Mr. O. H. Titt- 
mann states that the Coast and Geodetic Survey has for many 
years used the so-called Clarke’s spheroid, as best adapted to 
the development of its existing triangulation, but in the pres- 
ent state of our knowledge, and for a general representation 
of the earth’s figure, there is really nothing gained by depart- 
ing from Bessel’s spheroid, viz: Radius, geocentric, major, 
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6,377,397 meters, or 20,923,597 feet; radius, geocentric, minor, 
6,356,079 meters, or 20,853,654 feet; radius, geocentric, at 45° 
latitude, 6,366,787 ; radius of a sphere of equivalent surface, 
6,370,191. The latter is the radius most generally appropri- 
ate for computing or charting meteorological data. The 
length of the quadrant from the pole to the equator of Bes- 
sel’s spheroid is 10,000,856 meters. The probable uncertainty 
still attaching to the above values of the major and minor 
radii is about 500 meters, or ;,}y, part of the whole. 

The edi adopted in the geodetic section of the Inter- 
national Meteorological Tables are those of Bessel’s spheroid, 
as above, but the approximate value, 6,370,000 meters, is 
adopted on page A 13 for the computation of gravity, and 
the value, 6,371,104, on page A 37, in the computation of the 
barometric constant, and the same value is again introduced, 
on pages A 40, A 41, A 45, in the computation of the gravity 
term of the barometric formula; these slight variations are 
often unimportant, but the larger value, 1.0026215 x 6,370,191 
= 6,386,891, is preferable, as shown by the preceding com- 
putation. 

NEOCROLOGY. 


The following, by Mariano Barcena, Director of the Central 
Meteorological Observatory, is quoted from the Boletin Men- 
sual for November, 1896: 


On the 28th of last October Don <7 = Perez, Engineer and Sub- 
director of the Central Meteorological Observatory, died in the city of 
Coyoacan, the victim of a painful malady ca by his devotion to 
study and his assiduity in the performance of his duties. 

Senor Perez was born in the city of Mexico on the 28th of September, 
1847. His stadies of civil engineering and architecture were made in 
the Academy of San Carlos and in the School of Engineering of Mexico. 
He was always distinguished for his brilliant progress, and obtained 
various prizes in his studies. He was one of the founders of the Cen- 
tral Meteorological Observatory, in the year 1877, and occupied the 
position of second observer, and a short time after that of subdirector 
of this institution, the duties of which he always discharged with the 
greatest ability. In addition to these he made numerous and very im- 
portant physical and meteorological studies. He was professor in the 
Academy of Fine Arts in Mexico, and also in the engineering and mili- 
tary schools, where he occupied the chairs of Calculus of Probabilities 
and Cosmography. In the National Preparatory School he served for a 
long time as master of the preparatory classes of physics. He was a 
member of the Mexican societies of natural history, mining, geography, 
and statistics; the scientific society, Antonio Alzate; honorary member 
of medical fraternity of Guadalajara and of that of the engineers of 
Jalisco; Fellow by Merit of the Iberian-American Union of Madrid; 
corresponding member of the Scientific Association of Brussels and of 
the Royal Academy of Exact Sciences, Physical and Natural of Madrid; 
regular member and pro-secretary of the Academy of Mexico and cor- 
respondent of the Royal Spanish Academy. 

ides the observations and compilations made by Senor Perez dur- 
ing his om employment at the Observatory, he wrote numerous 
memoirs and assisted in many special works such as: Annuals of na- 
tional and international comparative meteorology; Annual Meteoro- 
logical Charts; Barometric Tables; Bulletin of the Central Meteoro- 
logical Observatory; Mexican ped men and many other publications. 
He was one of the editors of several scientific periodicals, such as: 
The Industrial Promoter; The Mexican Miner; The Bulletin of the 


Ministry of the Interior and was one of the group of founders and 
editors of the Scientific Mexican Review. 

Mexican science has lost in Senor Perez one of its most distinguished 
and intelligent votaries and the personnel of the Central Meteorological 
Observatory mourns the early death of one of its most industrious and 
intelligent colleagues and an excellent friend. 


The death of Senor Perez has also called forth from Senor 
Angel Anguiano, the Director of the National Astronomical 
Observatory at Tacubaya, an eloquent tribute, signed by his 
first assistant, Senor Felipe Valle, which we reproduce from 
the Anuario, in memory of this distinguished Mexican meteor- 
ologist and engineer : 


On October 28, 1896, the Central Meteorological Observatory of 
Mexico sustained a great loss by the death of its Subdirector, Don 
Miguel Perez, Engineer, who ever since the establishment of this 
institution has devoted his brilliant intellect and his indomitable perse- 
seuneee to the development and advancement of meteorology in 

exico. 

The works that he has produced are his best eulogy, and they bear 
testimony to his intelligent labor during the four lustrums consecrated 
by him to the study of meteorology. All that we might say in his 
praise would be feeble in consideration of his eminent merits. 

He was distinguished not only as meteorologist but as a professor in 
the military and engineering schools, where he was a model in his 
conscientious fulfillment of the duties imposed upon him by his supe- 
riors. 

As sincere friends of the lamented engineer, whose painful loss we 
greatly deplore, intimately acquainted with his scientific acquirements 
and his — virtues, with his noble enthusiasm for all that could 
benefit the country, and ag ong his skill as an assistant in many 
undertakings accomplished by this observatory, we, of the Astro- 
nomical Observatory, with our whole hearts join in the grief of the 
Meteorological Observatory and announce to the readers of our Annuaire 
the irreparable loss which science in Mexico hassustained by his death. 


Messrs. Rafael J. Sanchez and Ricardo Adan Funes, assist- 
ants at the Meteorological and Astronomical Observatory of 
San Salvador, under date of October 31, 1896, announce: 


On the 25th of this present month there died in this city, the worthy 
director of the Observatory and distinguished mathematician, Doctor 
Alberto Sanchez. 

Society in a ony mourns this irreparable loss, but it is felt 
more particularly by this Institution which owes to the indefatigable 
Dr. Sanchez the state of progress which it has attained under his ad- 
ministration. 

The following is quoted from an announcement of Novem- 
ber 10 by Julian Aparicio, Director of the Meteorological and 
Astronomical Observatory of San Salvador: 

I have the honor to inform you that on the 3d of the current month 
I was appointed director of the National Observatory in co uence 


of the irreparable loss we have sustained in the death of the illustri- 
ous mathematician, Doctor Don Alberto Sanchez. ‘ 


METEOROLOGICAL TABLES. 
By A. J. Henny, Chief of Division of Records and Meteorological Data. 


Table I gives, for about 130 Weather Bureau stations 
making two observations daily and for about 20 others 
making only the 8 p. m. observation, the data ordinarily 
needed for climatological studies, viz, the monthly mean 
pressure, the monthly means and extremes of temperature, 
the average conditions as to moisture, cloudiness, movement 
of the wind, and the departures from normals in the case of 
pressure, temperature, and precipitation. 

Table II gives, for about 2,400 stations occupied by volun- 
tary observers, the extreme maximum and minimum temper- 
atures, the mean temperature deduced from the average of 


all the daily maxima and minima, or other readings, as indi- 
cated by the numeral following the name of the station; the 
total monthly precipitation, and the total depth in inches of 
any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has 
fallen, but when it is possible that there may have been 
snow of which no record has been made, that fact is indi- 


pressure, mean temperature, total precipitation, prevailing 


wind, and the respective departures from normal values. 


| 
‘cated by leaders, thus (....). | 
Table III “ for about 30 Canadian stations, the mean 
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Reports from Newfoundland and Bermuda are included in 
this table for convenience of tabulation. 

Table IV gives detailed observations at Honolulu, Repub- 
lic of Hawaii, by Curtis J. Lyons, meteorologist to the Gov- 


ernment Survey. 

Table V gives, for 26 stations, the mean hourly tempera- 
tures deduced from thermographs of the pattern described 
and figured i A the Report of the Chief of the Weather Bureau, 
1891-’92, 

Table VI ives, for 26 stations, the mean hourly pressures as 
automatically registered by Richard barographs, except for 
Washington, D. C., where Foreman’s barograph is in use. 
Both instruments are described in the Report of the Chief of 
the Weather Bureau, 1891-’92, pp. 26 and 30. 

Table VII gives, for about 130 stations, the arithmetical 
means of the hourly movements of the wind ending with the 
respective hours, as registered automatically by the Robinson 
anemometer, in conjunction with an electrical recording 
mechanism, described and illustrated in the Report of the 
Chief of the Weather Bureau, 1891-92, p. 19. 

Table VIII gives the danger points, the highest, lowest, and 
mean stages of water in the rivers at cities and towns on the 
principal rivers; also the distance of the station from the 
river mouth along the river channel. 

Table LX gives, for all stations that make observations at 
8 a.m.and 8 p. m., the four component directions and the | re 
resultant directions based on these two observations only and 
without considering the velocity of the wind. The total 
movement for the whole month, as read from the dial of the 
Robinson anemometer, is given for each station in Table I. 
By adding the four components for the stations comprised in 
any geographical division one may obtain the average resultant 
direction for that division. 

Table X gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
storms (T) and auroras (A) on each day of the current 
month. 

Table XI gives, for 38 stations, the percentages of hourly 
sunshine as derived from the automatic records made by two 
essentially different types of instruments, designated, respect- 
ively, the thermometric recorder and the photographic 
recorder. The kind of instrument used at each station is 
indicated in the table by the letter T or P in the column fol- 
lowing the name of the station. 

Table XII gives a record of the heaviest rainfalls for 
periods of five and ten minutes‘and one hour, as reported by 


regular stations ef the Weather Bureau furnished with self- 


rain gauges. 
able XIII gives the record of excessive precipitation at all 


stations from which reports are received. 
Additional information concerning the tables will be found 
in the Review for January, 1895. 


NOTES EXPLANATORY OF THE CHARTS. 


Chart I.—Tracks-of centers of low pressure. The roman 
letters show number and order of centers of low areas. The 
figures within the circles show the days of the month; the ~ 
letters a and p indicate, respectively, the 8 a. m. and 8 p. m., 
seventy-fifth meridian time, observations. The queries (?) 
on the tracks show that the centers could not be satisfactorily 
located. Within each circle is given the lowest barometric 
reading reported near the center. A blank indicates that no 
reports were available. A wavy line indicates the axis of a 
trough or long oval area of low pressure. 

Chart II.—Tracks of centers of high pressure. The roman 
letters show number and order of centers of high areas. The 
figures within the circles show the days of the month; the 
letters a and p indicate, respectively, the 8 a. m. and 8 p. m., 
seventy-fifth meridian time, observations. The queries (?) 
on the tracks show that the centers could not be satisfactorily 
located. Within each circle is given the highest barometric 
reading reported near the center. A blank indicates that no 

rts were available. A wavy line indicates the axis of a 
ridge of high pressure. 

Chart III.—Total precipitation. The scale of shades show- 
ing the depth of rainfall is given on the chart itself. For 
isolated stations the rainfall is given in inches and tenths, 
when appreciable; otherwise, a “trace” is indicated by a 
capital iy and no rain at all, by 0.0. 

Chart IV.—Sea-level isobars, surface isotherms, and re- 
sultant winds. The wind directions on this Chart are the 
computed resultants of observations at 8 a. m. and 8 p, m., 
daily; the resultant duration is shown by figures attached 
to each arrow. The temperatures are the means of daily 
maxima and minima and are not reduced to sea level. The 
pressures are the means of 8 a. m. and 8 p- m. observations, 
daily, and correspond to Professor Hazen’s system of reduc- 
tion; the barometer is not reduced to standard gravity, but the 
necessary reduction for 30 inches of the mercurial barometer 
is shown by the marginal figures for each degree of latitude. 

Chart V.—Total snowfall, with the isotherms of mimimum 
32° F., and minimum 40° F. 

Chart VI.—Depth of snow on ground at the close of the 
month. 
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TaB.x I.—Climatological data for Weather Bureau Stations, December, 
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Taste I.—Climatological data for Weather Bureau Stations, December, 1896—Continued. 
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Atwood 
Atwood d.. 
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Temperature. Precipita- || Temperature. Precipita- Temperature. ita- 
(Fahrenheit.) tion. | (Fahrenheit. tion. | 
| 
| 
i) Sacramentod .........--| 64 33 Plant 8 
65 36 84 
5 72 45 79 
San Jose d 64 28 
San Leandro*'..........| 42 | +67 
San Luis L. H........... | 7 
San Mateo*®............ 65 42 | 7 0.5 
80 «63. 74 0 
vis} 38 | BS, 65 
Santa Rosa**........... 64 36 
00 stabs .| 70 23 
(ses | 76 19 | 
BtOCKtOM @ 65 .| 68 30 | | 
Summerdalet...........| 58 | | 74] 1.6 
Sutter Creek*®.......... 58 1.2 
| 7. .| 24 | 
Tohama*® 60 | 26 2.0 
Templeton Connecticut. 70! 26 3.0 
Trinidad Bridgeport 58) —1/ 99.0) 17.2 7| 
‘Trackee** .............-| 58| 18.0 || 54 | —11 | 26.2 | | 10.0 70| 2 
Colchester...............| 55|—5| 28.4 19.0 | 29 
Turlock 67) 28 | 21.0 |} 68) 18) 6.0 
Ukiaht....... ........--| 62) | 16.0 | 
69) 37 11.0 7 | 26) 
36 | || Lake Konomoc .........-|.....- 2.80 70 19 | 
39 iddletow | 2.62 | 24.0 72 | 24 
ailnutcreek............ 68 32 | FO 17 2.0 
| 19.2 73 | 28 | 
fheatiand 64 32 | 47.9 | 
Wilmington*®........... 40 | 61.6 46 15 
--| 4 6 
$e 55 10 | 
| ee 51 9 | 
64 il 
41)/—1 
51 15 | 
43 6 | 
11 | --| & 11 
.... | 87 11 | Lewiston 20 | 
Breckenridget ......-.--| 58 | —16 | 21. 9055 00004 | S 
Canyon t FO 12 | 41. 68 2.1 || Martin 1 
Castlerock t............-| 59 5 | 31 | Minidoka? ..............| 6@/—8 
64 | N@MP@ BO 13 
Cripple Creek t..........| |: 14 
Downing 70 Pollock 14 
Dumont*t® 60 Rexburgt 44 0 
| 66 SHOUD 6 | 
63 Swan Valley t..........| 44 2 | 
49 War4rent 50 10 
Greeley 65 | VYellowjacket t 17.0 
43 | | 
} Gunnisont ..............| 40) —20 | 68 38.4 
66) 11) | | | 30.5 3.6 
) us 72 7 3 
Lamar t 70 10 7 | | 

2 1.49 Bushnell 1.0 

7 65 8 1.49 0.63 8.5 
Longs Peak .............| 60; 1.95 Carlinvillet ......... | 0.43 | T. 
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Mean. 

Rain and melted 
snow. 
Total depth of 
snow. 


and melted 

snow. 
Total depth of 

snow. 


| 


Dwight 
East Peoriat............ 
Effingham t............+. 
Bvanaton *™ 
Fort Sheridant.... 
Friendgrove*t*... 
cose 


Greenville t . 


Heorrin®! 
Hillsboro t 
Joliet t ........ 

Jordans Grove 


Kankakeeat.. 
Kishwaukee..... 
Knoxville 


Laharpe*®? 
Lamark 


t........ 
Louisville t........ 
MeoLeansborot .......... 
Martinsville? ........... 
artinton t 
Mascoutah 
Mattoon *!.. 
Minonk t..... 
Monmouth t 
Morrisonvillet .......... 
Mount Carmelt..... 


Mount Pulaski .......... 
Mount Vernon. .......... 
New Burnsidet......... 
Olmeya*!........ 
Ottawa 


Philot. 


Rose Hill*t 
Roundgrove t 
St. Charles *t 


Cambridge Cityt........ 
Columbia City*'........ 
Columbus 
Connersville? ........... 
Delphit........ 
Edwardsville*t'........ 
Evansvillet ............. 
Farmland 


zee 
| 


, 


eers 


Sef AA. A 


SE 
Ba: Syetaa 


RSSBS 


ao 


Ps 


BaaaStBo 


ep AA 
on 


2.5 || 
| Dubuque ..... 
T d 


Indiana—Con 
Franklin *! ... ........ 


Greencastle t ..... 


Greensburg .........«... 


Huntington .. 


Indianapolis . . 
Jasper t. ..... 


Je ersonville .....-..... 


Knightstownt........... 


Kokomot 


Lafayettet 
Logansport 


Marengot ..........-.+. 
Marion t ..... 
Mauzyt......... 


Richmond .......... 
South Bendt............ 


Worthi 
indian Territory 


Bufaulat ........ 
Healdtont 


Tulsa? eevee cece 


OB 


Atlantict......... 
Atlantic (near) ......... 
Audubon 
Belknap ..... 
Belleplaine.............. 


Bona 
Cedarfalis t.... . 
Cedar Rapidst . as 


Davenport ..........+. 
rah?+... 
Delaware ** 
Denisont ... 
Des M 
Dows .....- 


Elkader 


Estherville ...... 
|| Fairfiel 


F 


6.3 Payettet 
Fonda 


Forest 
Galvat ...... 


Grand Meadow *! 


Independencet ......... 
Indianola Teocceses 
Towa City 


y | 


os° 
#8: 


SSS 


eek: 
ee 


Jaz: 


aoa 


a4 


$33: & 

oo: @ 

“23 


2:8 
:S:8eS 
8 


resss 


one: 
soo: 


3.0 


wase 


| Grenola 


Malvern *! 
Maquoketa ............. 
Marshall ¢ ............... 
Mason Cityt ............ 
Mechanicsville.......... 
Millman ...... 
Monticello * t!.. 
Mountayr?t........ 
Mount Pleasant *! 
Mount Vernon *!....... 


regort....... 


Rock Ra 
Sac City 
St. Charles *!............ 


Waterloo. 
Waverly 
Webster 
Westbend *f!........... 
Wilton Junction t....... 
Winterset t...... ane 
Kansas. 


Abilenet 
Achilles*!.......... 
Altoona *t*® 


Blaine 


Concord 
Coolidge t 


Englew 
Eurekat. 
Eureka Rancht......... 
Fall River. 


Fort Riley ..........+.. 
Fort Sco 


| Frankfort 
Garfi 


Grainfield* ee 


Halstead 
Horton 
Hutchinson? ............ 
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Tempe Temperature. | Precipita- 
(Fabrenheit.) tion. 
3 
Stations. Stations. Stations. EF 
: a 3 
Minois—Cont'd. ° ° Towa—Cont'd. ° ° Ins. 

Chemung 38 Hammond 54 | Knoxville 62 | T. 
Chane ®t! 64 Larrabeet...............| 1.0 
Clearoreek T. Leclairet 1.7 
63 0.2 || 
Decaturt 64 LOGAN 56 5 
8 0.2 57 9 | 2.0 
60 | 10 | T. 
63 T. 0 4.5 
T. 58 9 1.0 
0.2 | 3.5 
5.3 | 0.1 4 7 8.0 
Mount Vernont.........| 
2.0 Northfield T. | 68 8 3.3 
Glenwood *¢!........... 1.5 | 66 6 
Golconda t T. | | 59 7 | 
ae T. 62 3 1.5 
56 
| | 0.5 |) 55 4 | 
3.2 57 7 1.0 
Havanat..... ional 1.0 || 0.2 || SE 2.7 
eos 5.0 55 2.0 
erre Hautet ........... T. | 58 2.0 
os 5.0 
0.4 B.1 ||) 0.2 
3.0 || T. 
O.7 || VOVEY Ottumwa, 0.4 
2.0 || Vincennes? ............. |} 0.2 
1.0 || Warsaw 1.0 || = 
Lagrange t weld 0.8 || Washingtont............ | 7, Portsmouth ............. 0.1 
| 
| 2.0 
™ || Tehight Se T 
South McAlester ....... 0.7 
Sidney. 
63 9 | 
68 55 i 
| @ | = 
63 52 9 i] 
lamsees | | 53 4 
58 | 0.8 52 8 , 
Peooriad 61 13 | | 55 5 | 
63 2 83 56 3) Anthony 
68 16 45 58 8 | | 2. 
Rantoul +.... 63 5 Charles City t............ M4 2) Atchison ¢. T. 
Reynolds 5 938 Clarindat 58 14 | Augusta 
Robinson *t*............| 61 9) 68 College Springs ......... 64 | 10 T. 
Rockford 90 Corn 64 7 | 
58 8) 30 | Gi — 0 | Columbus f T. 
John ®t! OB 1B | | 0.42 
Seales Mound...........| 4) | (6.0) 3.5 0.38 | T. 
.| 8.8 |) Effingham ............... 
Walnut? 58 1.8 | T. 
| 2.0 T 
Indiana. | 87.6 
Andersont..............| 59 | | 41.7 
59 | 1.0) Glenwoodt.............. | T. 
61 | ....... | Gibson *5 | 
61 0.2) Greenfield t...... ....... Goodland 
61 | Grinnell | Gove*t!................. 
54 4.2 || Grundy Center .......... T. 
60 | Hopevillet 
| 6: Humboldtt.............. | 
68 | Independence? | 
59 | 0.5 | 5 Lakin t | 
. 
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Tanta record of and ether 


Temperature. 
(Fahrenheit.) 


Maximum. 
Minim 
Mean. 


and melted 
snow. 


Minimum. 
and melted 
snow. 


Maximum. 


Medicine Lodge t 
Minneapolis t .......... 


Salinat 


Yates Center............ 
Ke 


Bowing Groen 


Lexingtond......... 


Louisville 00000 coed 


Middleshorot .......-... 
Munfordville*!.......... 

ensborot. 


Russellville +...-.. 
Sandy 


Amite 


38s 


Sa 
S888: 288: 


Caw: 


S238: 


= 
o 


“IS: 


BS: 


& 


= 


Rain 


| Maurepas . 
Melville 
Mindent . 
| Monroet .. 
Montgomery ...... 
Oberlin 
Opelousast.. 
Oxfordt. wane 
Paincourtville t. 
Plain Dealing t...... 
Robelinet 
uston ...... 0000 sees cess 
Schrievert 
Shellbeach t.. 


S 


Cheneyville t..........+. 


Franklin 
Grand Coteau ........... 
Hammond 
Houmat. 
Jeanerette 
Lafayette 
Charlest........... 

wrencet..... ees 
Hill .. 
Mansfield t ... 


Southern University +... 
Sugar Ex. Stationt 


White hur Springs + 


‘aine. 

Harbor...... 
Belfast **..... 
Calais 

Cornish *! 


Mills 
Pair 

Gardiner 
Kimeo 

Lewiston 
Mayfield . cece 
North Berwick.......... 
North Bridgton .. eee 


Annapolis ........... 
Valley ....... 
Baltimore 
Boettcherville ........ 
Charlotte Hall t......... 
Cherryfieldst? ........ 
Chestertown t.....+....- 
Collegepark 
Cumberland a........--. 
Darlington 


Ellicott. City 


Faliston*!.. 
Flintstone... 
Frederick a. . 
Grantsville.. 
Greatfalis*® .. 
Furnace... 
Hagerstown t .. eee 
Jewellt..........- 
Hospital 
McDon i 
Mardela 
Mount St. Marys Coll.t. 


Pocomoke City..... 
ncess Anne..... ..... 


Rain 


° 


SALES 


LSESSSSES ES 
CUnks 


31004 


33 
BS 


& 


B 


wooo 


: Bobo Sw 


geo! 


as 
tom 
§3 8 


RR: 


Solomons 


Maryland—Cont'd. 


Western Port ........... 


Westminster ... 
Woodstock...... 
Massachusetts 


Amberst 
Andovert 
Ashland ............ 
Attleboro 


Bedford 
Bluehill (summit) . seve 


Bluehill (valley) .. 


Cambridge 


Cohasset ..... 
Concordt ... 
Dudley! ......... 


East empleton *i...... 

Rock, Nahant...... 
Fallriver 
Fiskdale ....... sone 


Fitchburg a*!.. 


Fitchbu 
... she 


Groton... 


Leeds 


Leomins 


Long 
G 


Middleboro.............. 
Milton 


Monson. 


Mount Nonotuck.... see 
usett 


Mount Wach 
Mystic Lake..... 
Mystic Station . 

Nantucket ...... 


North Billerica.......... 
ttsfield ...... 


Plymouth *!. 
MCOTON 


xet ...... 


Roxbury ...... 
Salem........ 
Somerset *!............- 
so Clinton ... 

ringfield Armory ase 

Taunton d ove 
Taunton c..... 
Turners Falls 


Vineyard Haven 
Wakefield t . 
Waltham .... 


Weston...... 
Williamstown *'........ 
Winchendon ............ 
Winchester.........- 
Woods Hole........ 
Worcester @ 


Worcester d .. 
M 


Ann Ar 


Ar ° 
Baldwin 


Maximum. 

Rain and melted 
snow. 
Total depth of 
snow. 


° 


~ 
ene 


BR , 


R223 


oes 


neyo: 


OCHS 


SENSES 


: 


. 
. 


S28: ae: 
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Precipita- Temperature. | Precipita- Temperature. | Precipita- 
tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
Stations. Stations. Stations. 
3° 
& 
Kansas—Cont’d. ° | Ins. || ° Ins. | 
Lawrence 68 8 | 76 Sunnyside ...........+++- 
66 14 | 75 Taneytown t ..........-- 
McPhersont.............| 60| 12 0.3 || Van 
Manhattan d.............| 18 y Donaldsonvillet........; 80 4.2 
Manhattanc.............| 78 12 T. Elin Hall 80 3.0 
| Farmerville ....,........ A 
T. | 5 
Morland.... ............ 0 
Mounthope*!........... 85 97.1 | 8.0 
NOrtom T. 0 | 26.8 14.0 
Norwich BF | 25.6 
Osage Cityt Brockton 55 0 | 27.9 17.0 
Phillipsburg t........... | 28 | 58 | — 8 27.9 7.2 
Powhattan | T. 30 | Clinton 60 
Russell | — 56 
Clty | 29 | 51 2 
Sedant ........ 24 | 
Sharon Springs*'....... 28 
Ulysses t..... 688 27 
68 | 28 
Wamego*!.......... ...| 6&8 | 33} 
T. | Sugartown t............. 29 2.8 56 5 
Winfield **..............| 66) 14 | Hydepark —8 
76 18 | Lake Cochituate ........ 58 | —15 
70 9 Wallace ................. LAWTONCE 4 
10 | 80 Leicester Hill...........-| 56|—1 
Ashland *! ..............| 67 7 
Bardstown t.............| © 15 | 56 | —14 
68 14 4 b4| —6 
4 50 | —12 58 
68 16 58 | —14 16.0 
| 55 | —10 18.5 
| T. | 7.0 
0.5 11.0 
54 | 6.0 
i | T. | 4.8 
Eubank*t! ............ T. | 6.5 
Fords Ferryt ......+. «+. 71 | 
Frankfort t.............. 64 T. TOMO 
Franklin*t!.............| 65 Petit Menan*!.......... Natick 
i Georgetown .............| 62 | New Bedford a.......... 
Greensburg ...........| 67 Vinslow ............... New Bedford .........- 
Henderson ¢.............| 67 
“Hopkinsville t...........| 68 16 
58 
arrowbone?t...........| 66 63 
65 T. 61 
64 OF 
61 T. | 69 
| os T. 59 . 53 —17 25.8 | 
62 | T. | 60 2.7 
j Paducahdt..............| 70 43.2 60 26.8) 1 0 
j 12 | 38.1 T. 
Williamebargt..........| @7 | 12 | 90.1 | 0.20/ 2.0 | 
82 30 | 55.0 1.41 8.5 n. 
78 | 49.9 1.0 | | 0.56 3.0 —16 | 27.6) 9.6 
80| 26 53.4 | New Market............+ 0.50 | 8.0 || |--9|97.4| 1.18! 11.0 
Baton 79 | 2) 52.2 1.27 1.5 | 1.20; 8.0 
Calhoun ... 7% | 4.3 | 0.52; 3.2 —12 0.92 6.8 
0.92| 1.7 | —14 0.85 | 10.0 
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IT. Meteorological record of eobuntary and other cooperating 
“‘Pemperature. Precipita- Temperature Precipita 
Temperature. 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit. 
3 3 3 
- 
13.0 | Wetmore........... se @ — 8 | 20.6) 223) 20.0 Louisvillet 80 19 | 49.8 0.37 
— Om) 4.4 | Ypsilantl............ — 5 | 28.9) 1.19 | 94 |) 76) 21 46.5 | O31 
| 6.0) Ada Minnesota | Magnoliat.. 79 | 2% S15) 4.57 
Benzonia 53 6 | 20.2 . 6.0 || Adat........ 13.6 | 0.53 7.0 | Mayersville...... 21 51.2) 0.75 
Berlin 1.27 12.8 Albert Leat .......... 50|—4/ 24.0| 0.80 8.0) Meridiant.......... 22 48.3 0.87 
— 2) 7.5 Alexandria t ..........-- 45 | --17 | 0.55| 5.5 | Mosspoint .......... 76] 51.7| 2.00) 
1.35 | 10.0) Beardsley t | 20.1) 0.76) 2.8 | Natehezt..... 80; 2 52.1) 2.25 
Bliss 43 | —10 | 21:1 | 0.25 | 25 | 22) 49.5 | 1.01 | 
| ooming Prairiet......| 47) —5 24.6 | 1.62) 11.2) Poplarville..... 77 50.0) 4.35 | 
Gaiden 68) | Caledonia 46> 2.9) 0.56) 5.2 Port Gibsont..... ......) 7) 40.2) 1.32 
— 5 2-8 1-95) 10.5 | Cambridget 46 0.64| Rosedalet.............-.| 74| 18 | 45.3) 0.20) 
. | .72 7. 2.0) 0.10 0.5 | Stonington *!...........| 76 96 | 52.0 |....... 
Cheboygan | 1.20) 12.0 Collegeville 47 | —12 | 22.4) 0.36 3.4 Thorntont ..... 28 51-5, 1.00) 
0.9% | 7-0 | Crookston t | —B2 12.6 Topton *>........ 74] 1.35] 
1.30 | 11.5 | Dawson *!.....-. 49) —13/ 21.0) T. | | Water Valley*t!........| 73 19 45.6) 0.31 | 
..............| 44|—7| 987) Le es 44 | —40 | 14.6 | 0.30) ..... Waynesberoa...... 75 | 45.7) 1.60} 
| 46) —16 | 2.6) 1.36 13.5 Fergus 40 —% | 17.4! 75 7.9 0.62 
Gladwin ........ bo | —7| 35.8 1-00 ae 43 | —13/| 18.4) 0.44) 3.5) oo, il 1.49| T. 
Grand Raped... jrand Portage —15| 16.9) 0.87) T. | Avalon ............- 65) 104 35.94) 1.00) T. 
= 1.08; 10.0 Lake Winnibigoshish * 42/—38 16.6 0.79) 7.7 Bolekow t..... 0-68 | T. 
1.23 | 9.5) Lambert 42 —34 1-25) 10.0 | Boonville? 1.88 | 
..... tol | —22 | 20.9 |.......]...... || Conception.............. 63 «37.4| 0.61) T. 
Holland 12/ 33.41... 46; 0.41 | 1.2 | Cowgill 6 36.1) 0.86) T. 
45 —13 21.4) 1.00; 7.9) Darksvillet........... --| 64) 8 36.2) 1.00) 
fren Miver.. ............, Le Minneapolis af. 44 —12 22.4 | 0.83 4.7 || 62) 10 36.0 | 0.58 | 
Lapeer. —?7 0 58 3.0 Morri eal ...... 7.1 Payette... 71 | 11 | 37.4 1.29 | 0.2 
Lathrop ........... s00| wel 43 | —15 | 19.2 | 0.24) 1.1 | 1.00) T. 
Lewiston ...... 471 — 4/964] 0.00 46) —82/ 15.8 | 1.70) 17.0 | 12) 38.0) O98 
Madison ............ || Pie River 40) 15.4) 0.71| 7-1 68 | 39.9) 0.98 
Manistique . Pokegame Falls!........ 46* —51 13.6 | 1.04 .... 87.4 ed T. 
Marquette. Rolling 4|— 4 | 24.0| 1.10) 6.0 | 10) 41.2 0.70 | 
Middle Island*™.......| 43 2.4 St. Cherie 90) —36/) 11.9) 0.68! 3.8 Houstonia......... 
Newberry ........ 44) — 5 21.6 0.% 4.5 Shak> 45°| —41 | 16.7 | 0.83 7.8 | 66) 11 37.0) 0.89 0.3 
orl £5] — 9 96.5 |..... | 15 | 40.0 1 20 | 
Northport . gol aa} | 45 | —47 | 13-8 | 0.60| 6.0 | Lamonte 1.36 
Old Mission......... 7/936] 1.0!) Wab Harbors t 47 | —14 | 3.2) 1.17) 10.2 | Lebanon... 3) 14/422) 
Olivet ov! wit 47) — 5) 25.2) 0.92) 8.5 | Lexingtont. 6 | 11/ 39.2| 1.09) 
Ovid ..... aren 70 40 —12/ 20.2) 0.45/ 2.3) Liberty....... -| 12/386) 0.72) T. 
OWOSSO 122! 47 © 26.9 | 0.53/ 38.7 || McCune*t!... ---| 10/383) 0.73/ 0.5 
Plymouth ...............| 0.88! 9.0) | Marshall t .. 68 8 37.2) 1.16| T. 
|—6/ 27.8) 0.75! 6.0) ollege.. 21 | 47.9) 1.00 | Maryville... ---| 34.0) 0.02) T. 
Port Austin.............-| 46 133!) 4) 16) 4.2) 0.52 | 70 9 38.2) 0.90| T. 
Mine La Mottet.........) 72 10 | 30.8/ 0.28 
........... | B 50.6) 2.12 _ Mount Vernon ... -| 40.9) 0.47) 0.5 
Rogers City .... ...... a | Broo havent 49.9 1.90 | eosho 12 | 41.6) 0.44!) T. 
take 6.3 | Canton f..... 74, 0.66 | Nevada......... os 0.73 T. 
cost 58 4/981 } | 1.06 New Haven*'.... on 41.2) 0.45) 
—3 | 8:5 | Crystal Spri 21 | #.1/|....... New Madrid.............| 70) 17 43.3) 0.98 | 
| Rdwards ...... 00.0 1.98 Oakfield G7) 14 | 40.4) 0.68 
Marenac............. ...| |—12|286| io2| prise 21/ 49.5}...... | Oakmound 0.49 
Sault Ste. Compe 80 | 24) 50.0) 1.55 Oakridge**...... 38.3) 0.76 
44 | | $0.4 | Felten? ‘amps t 8 | 46.6) 0.66 | 41.6 | 0.23 
| Felten? -.... 72 18 | 44-4 | 1.48 | 15| 39.2) 0.94) 0.3 
Sturgeon Point* ...... we es | 24) 49.3 |...... QOD 0.40" 
son t..... 74, 1.32 Phillipsburg * 68! 15 1.80| T. 
Sraverse City . | | Platte 18 | 96.8 | 0.98 0.2 
“aan l aa 545400699905 .2| atte River**..........| @| 0.09 T. 
1/827) 0.93) 68) 51.81 2.68 43.8) 0.66 | 


‘ 
3 


Decemper, 1896. 


MONTHLY WEATHER REVIEW. 


IT Meteorological of and other cooperating 


Stations. 


and melted 

snow. 
Total depth of 

snow. 


Minimum. 


Stations. 


Temperature. 
(Fahrenheit.) 
3 
a 
Age | 
| 
= 


Rhineland . 
Richmond .. 


St. Joseph 
St. Louis (V.0O.)........- 
St. Louis (W. B.)........ 
Sarcoxic 


Springfield ...... 


Steffenville ...... 


Trenton .......... 
Unionville f 
Virgil City..... 
Warrenton .......... 
Wheatland .............- 
Willow Springs 
Zeitonia *'......... 


Montana. 


Agricultural College.... 
Bigtimber t.............. 
Boulder ...... 
Bozeman 
Cokedalet® ............. 
Fort Custer? ............ 
Fort Keoght ............ 


Fort Logant ........ 


Fort Missoula.......... 
Glendive t ..... Se 


Livingston ¢ ............ 
Manhattant......... 


Martinsdalet............ 
Marysvillet ............. 


Miles City ...... ........ 
Radersburg ............- 
St. Ignatius Missionf°.. 
Sun 


Nebraska 


A OB. 


Arapaho *! ..... 
Arborville*!......... 
Ashland at. .... ........ 
Ashland 
Auburn*ti.... 
Aurora®!...... 


Beatrice 
Beaver Cityt ...........- 
Benkelman*!........... 
Bluehill *! ..............- 
Bratton*!............... 
Brokenbow*!...... 
Burchard ........... 


Burwell*!.............- 


Callaway t .......... 
Central City*® .......... 


Chester*! . 


Creighton t 
Cre 


Culbertson 


eresss> 


% 
“2 


ons 


Ses 


Gibbon..... 
| Gothenburg ..... 


BERS 


£2: 38 
a2 
8486 


BESS 


wo 


: SSSR! 
58° 


S 


BESS 


ESE 
wm 


©: 


S 


3 


83 
x 


essess 
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Nebraska—Cont'd. 


Curtis 
David City 
ivide ....... 
Dunning. .. 
Edgar*!..... 
Ericson *t!.. 
EwingT...... 
Fairbury t..... 
Fairmont *t!.... 


Franklin t..... oe 
Fremont t ... 
Genevat... 
Genoa ... 
Geringt...... 


Grand Island 
Haigler*! ......... 


Harvard *!....... 
Hastings 
Hayes Center........ wens 
Hickman .......-.- 

ianola*!...... 


Kennedy ..... 
Kimball 


Kirkwood *!.. ......... 
| Lexingtont............. 


Lincoln 6 f.........+. oan’ 


Loup *!......... 
Loup’ *!....... 
Lyons.. 


| MoCook 


McCool ....... 
sons 


| Marquette....... dees 
| Minden 


Nebraska 
Nemaha*! .......... 
North Loup 
Oakdale 


O'Neill t .....-... 
ows 


Palmer a*'..... eve 
Plattsmouthat........-. 
Ravenna @....... 
Redcloud a .......... 
Redcloud }*!............ 
Republican*!...... 
u 
St. Libory ..... ose 
St. Paul. 
Salem 
Santee Agencyt.. 
Schuyler.......... 
Seward pep 
State Farm...... 
Stratton ...... 
Stromsburg . 
Superior *® 
conse 
Syracuse ...... 


Tecumseh 
Thedford *! .........+... 
Turlingtont 


Valentine t.........- 
W 


Weeping Water*'. .... 
Wiklard... 


° 


& 


Sz 


ae 


S 
i—) 


& 
e3 8 8.55. 855 
aw 


o 


=& 


SR: : SESAR: 
an 
SE 


esssssesese 


Stations. 


Beowawe*!...... 


Candelaria .... .. 
Carson City..... 
Carson City (W. B.) 
Cloverdale *!... ..... 


Clover Valley... 
Cranes Ranch.... 


Darrough Ranch ... 
Downeyville ....... ° 
Duckwater... .. oi 
Elko*?®...... 


(near)....... 
Empire 
Fenelon *! ... ... 
Golconda *!...... 
Halleck *!........ ° 
Hawthorne a*®... 
Hawthorne 0.+:... 
Hot Springs*'.. 
Humboldt*!.... 
Lewers Ranch.... 
LOB VOGZas 

Mill City*i......... 


PaliaaGe®? 
Palmetto ...... sede 
Reese River ......... 
Reno State University .. 

Ruby Valley.........+++- 
St. Clair...... 
Bb. TROMIAB. 
San Antonio. .........-- 
SOdaville 
Stofiel ..... dash 
?. 


Winnemucca ........ «+. 
New Hampshire. 
Alstead 
Berlin Mills ...........+. 
Bethlehem ...........+++ 
Brookline *! 
CORGOTE 


Graftont 


Hanover obs 
Newtont........ 
North Conway .......... 
PeterDOPo 
Plymouth .........++. 
Sanborntont 
Stratford .........0.. sees 
West 


New J 

Allaire. 
Asbury Park ............ 
Atlantic City............ 
Bayonne 
Belvidere 
Beverly t 
Billingsport *!........... 
Blairstown 
Boonton ..........+ 
Bridgetom . 
Cape May 
Cape May C. H.¢.. 

Cc harlotteburg........--- 


Chester ..... 
College Farm t 
Deckertown..... 
DOVER 


Egg Harbor City .. 
Elizabetht 
Englewood ........-.+++ 


snow. 
snow. 


| Total depth of 


> 


& 


= 


S 


$8 
SENSEARE 


2 


= 


. 
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473 
Temperature. | Precipita- Temperature. | Precipita- 
2 (Fahrenheit.) tion. (Fahrenheit.) tion. 
g 
3 | 
a | a | 
Missouri—Cont’d. | © | © | © | Ins. = Ins. o | o | o | me, | mm 
Princeton *!...........++ 64 12 | 36.1 |v. | - 
St. Charles..............|. 69 | 11| 38.8 58 | 10 T. 53 | 15) 
| 68} 11} 98 | 20 
|| Fort Robinson .......... —1 

63) 12 | 10° eo | 19 | 

62) 12 | so] 8 

| 69 11 10 56 40 

| Hartingtont.............| 51 | —10 | 54 15 
7 | | 10 18 
64 15 620 8 | 35 58 17 
7% |—5 7/36 19 
15 65!) 32 
52 | 12 | 67 | | 18 
0 | —19 | 6 60| 18 
58 | 18 | | 56) 18] 
58 | —10 62 | paren | HR 0.9 
ele | —14 | 62) 20) 
| 62 | —20 | 60 | 15 0.1 
47 | —24 5S 0.5 | 14 
47 | —20 66, @ 
Greatfalist..............| 87|/—8 63 | 8 |. 
6 | — 3.2 | | 
00 | 6 34.7 | | 0.1 || OO] 17 | 
Lewistown t..........-..| 16 send || Wadsworth G2 10 | 
48; 2 | 6 | 31.2 | | 7. 40) — 
49| 12 | 5 | 33.4] 46 | —20 
55 | 3| 90.7 0.3 44) —12 
| —24 | 18 | 88.4 | —i6 
| 56) —15 60 | 10 | 82.6 | 42 | —19 
16 By ‘ | — 
on $5.2 | 0.2 — 2 
| 10 49 | —12 
Alliance *! 58 6 62 8 0.2 | 49 —16 
oo 4 20 | 
61) Ww OCG 0.8 |) 
57 | 10 66 0 52 
66 | 12 51 8 0.2 | 64 
| 12 59} «10 58 | 
Bassett .......... 59 2 60 10 4 | 
| oo} 2| 2.0 | 10 | 
4 | 62| 10 32.6 | T. | — 
58 | 12 | 59 | — 6 | 34.0 | | 
54 74 i] | | - 
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TABLE I1.—Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
<2 38 
3 Be | i .| Be 
|i giila | 
Jereey—Cont'd. ° ° ° Ins | Ina. New York—Cont'd. ° ° ° Ins. | Ins. || North Carolina—Cont’d.| ° ° ° Ina. | Ins. 
Franklin Furnace...... 2.8) 1.31 8.0 tek 49 — 26. Littleton? 65 7 38.8) 3.76) 10.0 
hold ...... 59 81.4| 0.98; 10.0 28. 68 9 | 87.4} 2.91 9.0 
Gillette .. OF | | 27.9) 2.04) 15.0 -21 15 | 42.1 | 1.85 2.5 
Hammonton. 1.6 | 12.5 |. Mocksville 71 15 | 42.2) 1.54 7.0 
Hanover...... — 9 | 98.8) 1.40) 10.5 0.91 Moncuret 66 10 | 39.6) 1.68) 9.0 
Hightstown 1/| 31.0) 1.66) 14.0 3.82 |.. 65 41.5 | 2.37) 12.0 
Imlaystown .... 58 1.60) 13.8 |) Eagle Mills............ 0.35 |...... || Morganton*t! .........| 16 | 36.6 |...... 
Junction . ....- 1.06 5.5 || Easton ..... 1.20 64 11 | 37.4 | 1.22 1.0 
Lambertville 56|— 90.8| 1.53/ 12.0) Bimirat.......... @|—1/ 30-0) 0.61 |...... Mount + 5 40.0; 1.52 9.0 
Moorestown 82.0) 12.5) Fleming.. ..............| 3 0 | 27.4) 0.40 4.0 || Murphyt 
Newarka..... 1.67| 13.0) Fort Niagarat..........| 56 10 | 31.0 | 0.56 1.0 || New 2448.5) 4.99 
Newark . 87 8/31.7/| 1.72/| 16.8 |) Franklinville... ......... 52) —11 | 26.6)| 1.61 9.3 || @ 12 | 38.9| 1.67 
New Brunswick... 58 |—4/51.7/ 1.67) 12.5) Friendship .......... 27.4) 1.40) 5.9 t 4.20 
New Brunswick }....... —4/ 80.4! 1.65| 12.6 Pulton........ 68 10 | 87.9| 1.94 8.0 
Ocean City 60 10 | 35.5) 1.55 6.6 | Gloversville ..... — 9) 23.3) 1.67 7.1 67 11 | 41.7] 2.29; 8.0 
59 10 | 1.87| 15.8 | Haskinsville ..... .....-. 0.90 65 7 | 38.2) 2.01 6.0 
Paterson 38 1.48| 13.0 49 | —11/ 24.2) 1.47 5.7 71 7| 38.8) 1.72 6.0 
Perth Amboy.......--- 1.80) 11.0 56 2.2) 10.8 68 12 | 40.9} 1.50 7.0 
Plainfeld...... | 30.7) 15.1 27.7) 3.6) 66 8 | 87.4| 0.58 3.0 
Rancocas...... 1.51 | 13.0 26.67 2.63 18.0 65 15 | 40.0} 4.75) 11.0 
Readington * @ 2 96.1 |) Kings Station 70 12 | 38.2) 2.08; 4.8 
Rivervale .. —15 27.8) 3.70) 2.0 48' —4/ 1.06 1.5 | Skyuka -| 18 | 44.6) 0.60) 0.1 
Sergeantsvilie*! .. | 80.8) 1.98) 10.0 48 | —11| 28.6 | 0.91| 7.5 | Sloant....... 66 | 43.4| 4.58| 0.2 
Somerville 58 | —14 | 1.02) 18.0 1.35 4.4 || Soapstone Mount t...... 74 1.80; 10.5 
South Orange 59 20.9) 1.83) 16.0 50 | —18 | 20.2) 1.46| 14.0 || Southern Pinesat......; 68 14 | 43.8} 2.98) 10.0 
Staffordville ..... 0.94 8.0 55 20.0) 1.64 7.5 | Southern Pinesd........ 68 15 | 42.2) 2.45) 11.0 
Toms River . -| @ 0| 20.3) 0.9% 8.0 50 | —10 22.2) 1.61 4.8 | Southport t..............| 67 19 | 46.3) 4.14 
Trenton ... & 36.9! 1.73| 12.0 || Manhattan Beacht..... M 6 | 30.6| 1.46| 12.0 || Springhope*!...........| 61 4/|36.9| 3.30) 12.0 
Vineland .. 6o|—5/ 30.9) 0.88) 8.0) Mohonk Lake..... 27.2) 1.90 9.5 boro ...... $6050 67 6 | 39.8 | 4.36 8.0 
Woodbine .. 61 30.0| 1.18 8.0 | Mount Morris 1.50 8.0} Wash 2.95 2.0 
New Mexico Newark Valley «.... wa 63 8 | 37.7 | 0.79 
Albert @& 22 42.1) 3.25 New Lisbon ..........-.-| 65 | —15 | 23.0| 8.0 || W 68 8 | 38.3 | 3.91 9.0 
53 18 | 37.1 0.38 New Lig 12.6 11/| 39.1) 3.40; 8.0 
10 | 31.5; 0.66) T. Niagara Falls. ........- 1.09 
0.21 North ‘Hammond 22.8) 1.02 4.7 37 | —31 | 13.4| 0.35 3.0 
Bluewater t | W@ 0.30 3.0 | North Lake ....... 44) 18.4) 2.70) 16.0 -| 0.2 
Buckman...... 0.68 8.5 || Number Fourt..........| 46 | —15/| 18.5 | 2.50) 17.4 86 | —28 | 13.6) 0.56 |...... 
Chamat. 67 4/32.8| 1.80) 18.0 50 | —12/ 22.9) 1.06 9.3 40 | —28 | 13.2| 0.70 6.5 
Clayton 80; 2.20 55 —5/ 28.5) 0.96 |...... 42 | —22/ 17.2) 0.94 9.4 
Deming *® 2 48.6) 0.00 19.6 || Dickinson 43 | —18 | 21.7 0.15 1.5 
East Lasvegast......... 16 | 35.8) 0.51 0.8 —11 | 24.0) 1.72 6.2 | Ellendale ...............| 42"| —16!| 22.4!) 0.10) T. 
22 46.4) 0.8 49 | —10 | 2.86| 11.8 || Falconer ................| 46|—80| 18.0/ 0.06) 0.0 
Eng & 17 | 87.6) 0.26 1.40) 8.0) Fargot..... 41 | —83| 12.6) 0.26) 2.6 
Espanol 10 | 32.9) 0.58 5.0 -Loosece 0.88 |...... || Formant BO | —2B | 15.2 
Eetalina "springs | @ 1.3 55 3 | 20.0| 2.04| 10.0 || Fort Yatest.............| —19/20.6| 0.30) 3.0 
Fort Bayard.. 12 | 0.10 1.0 48|—5/ 19.2) 0.87) T. Gallatin t...............-| 40| —83/ 14.4) 1.22) 6.2 
Fort Union . R 11 | 40.0; 0.88 0.8 | Port Jervis......... 54) — 27.5/ 1-14 7.5 || Qlenullin 48 | —20 | 26.0 |...... ences 
Wingate ee -| 5 | 35.0! 0.15| 1.5 Potsdam .............. 49 | —12/ 90:2) 0.83! 6.0 || Graftont................| 30) —80| 12.1| 0.60) 5.0 
& 9 | 33.9) 0.78 Poughkeepsie........ 52) 1.67| 6.5 || Grand Rapidst..........| 30| —26| 16.6/ 0.59| 3.9 
Gallinas Spring. @ 16 | 39.2) 1.24 Primrose..... — 9! 14.0) Hamilton.......... .....| @|—83| 114) 102) 43 
& 15 | 41.5| 0.37) T. 0.89 |.....- Jamestownt ............| 44 | —20/ 17.4) 0.2 2.7 
Hillsboro? GB] 21 41.9) 0.08 13.9 || Kelso.......- —80/ 13.8 |...... 
2.04) 19.0) Rome..... 80 | —10| 2.58 |.....- McKinney .......-. 40 | —35 | 13.3) 0.30; 3.0 
Las Cruces 70 11 | 42.7 2.0 5.0 | Mayville... 45 | —24 | 16.2) 0.35 2.0 
Los @ 13 | 36.1) 0.40 Johnsville .. 48 | —10 | 1.19 5.5 | Miltont .. 87 | —30 | 12.0| 0.55 5.5 
Lower Penascot ......-- 72 2 | 44.0) 0.40| T. Saranac Lake...........| 46 | —20/ 16.1| 1.44| 14.8 | Mintof..... 38 | —30 | 18.5°| 0.32 3.2 
MoOmerot. 48 1.18 8.0 | Setauket? 56 8/|32.8) 1.62) 11.0 Napoleon t 37 | —20 | 16.2| 0.20 2.0 
Ocate | 34.9! 1.16) 9.0) Sherwood..... 1.06 |...... || New England Cityt..... 52 30.6); 0.10 1.0 
bees 6 | 81.6 ).......| T. Skaneateles ........ leceeee || Oakdale GB | | 27-2 
Puerto de Lunat........ 70 16 42.2) 2.06 South Canisteo..... | — 27.1 1.14 4.2 | Portalt..... 40 | | 18.2 
Raton 70 5 | 40.2) 0.2 2.5 | Southeast 2.08 | 14.0 | Powert 40 | —23 | 16.2 | 0.25 2.5 
Rincon | 43.6/ 0.01 South Kortright t .. 62 | —11 | 1.87 |...... Sheyenne.... 42 | —28 | 13.4) 1.0 6.0 
Roswell 74 14 0.64 Straits C ose 1.4 6.5 || Townert ..... 40 | | 12.8 |. 
16 | 40.3 leosece 1.08 | University? .........+++- 42 | —27 | 14.6 | 0.5% 5 
ta Fe. 4.0 appi Falis.......| 50 | —20| %.6| 1.98) 12.5 || Valley Cityts...........| 38) —11 | 15.2|...... 
Shattecks Hanch 73 18 | 43.0; 0.67| T Wahpetont............-| 46 | —22| 18.9) 0.15 1.5 
SOCOPTOT @ | 87.6) Watertown..........-. 51 | —10 | 23.0 | 1.48 |...... White Earthe...........| 40 | | 15.2 T. 
Spal 64 2.10) 4.0) Watkins..... 1.06 |...... | Wildrice t? 14.6) 0.54 5.4 
alley Ranch..... 67 10 | 0.58 1.5 | 69) —10| 1.01 5.8 | Willistom 
Oaks «++ 60 87.8| 1.12| 7.5 | Wedgwood..............| 1.42| 7.5 || Willow Cityt..... ...... 45 | —B1 | 11.6 | 
Ni Westfield...... 81.9) 1.36) 18.5 41) 12.6] 0.57 
0.88| 5.7 ||) Willetspoint ...... 6/ 31.6) 0.50| 0.4 || 8 | 31.8| 3.04 8.4 
1.26 |...... Nor 6 0 | 31.6) 1.88 
-| 6.0 || Ashevillet......... 10 | 38.6 | 0.84 54 30.4) 2.81 9.0 
—6/|%.5| 1.64) 12.4) 47.2) 5.77 62 12 | 31.7| 1.90) 10.5 
Angelica t . — | 6.0 | Biltmore 6 11 | 38.2) 0.70) 0.2 || Atwater 8.00 6.0 
Appleton 8 | 2.6 11.0 | Bryson [ee > 46 27.0) 1.71 6.0 
—1/ 1.66 8 | Chapelhill 11 | 39.0) 2.3 7.0 56 3.01 8.0 
Avon . 56 | 27.8) 0.78 }...... Edentont ...... 19 41.2) 3.1 8.0 | — 4 1.54; 0.2 
Baldwinsville 1.73) 3.3] Bx mental Farm 16 | 41.4) 1.96| 7.0 || Bement...... 2.14 7.0 
Bedford . 58 | —12 | 28.5; 2.18)| 17.7 3.46 2.5 | Benton Ridge............ 59 | —15 | 31.2) 9.8 
Big Sandy*™......... — 6 Palkland ...... 4.15 8.0 || Bethany 13 | 38.0} 1.21 
Binghamton? ..........., 58|—6)| 26.9) 1.20 6.0 | Fayettevillet 14/41.4) 3.45) 85 Bigprairie ........... +++ 0 | 90.8) 2.65) 7.0 
Binghamton W. 6&7 | Greensborot ... 13 | 41.8) 1.34 Binole 10 | 83.6) 2.31); 10.5 
ch —4/ 26.8) 1.88) 6.0 |) 10 | 30.6 | 1.60} 12.0 
Boyds Corners 2.72, 14.0 Hendersont.............| 69| 12/ 80.6| 285 )...... Bladensburg 30.6) 2.47] 5.0 
Brentwood .. 2.70 17.0 Highlands 59 1.21 4.0 || Bloomingburg...........| 62 10 35.9) 1.06) 0.5 
Brookiyn . 53 6/31.5| 1.70| 12.0 || Horse Covet............, 68, 18/404) 1.29) 4.6) 59 | —13 | 20.5 244) 10.0 
-| &4 Jacksonville +. 2 5.33 Cambridge ..... «..----| 1-81 4.0 
Canton t.. 49 | 11-8| 0.80 8.0 | Lenoir*t! 62 1.80 2.0 || Camp Dennison. ...-.| 14 | 36.7) 1.238 0.3 
ee 18.0 55 5 | 33.1) 1.62 Gand 90.5| 3.28] 6.0 
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Temperature. | ‘Temperature, Precipita- 
(Fahrenheit.) (Fahrenheit.) tion. 
3 
Stations. Stations. ay | 
a|é 
Ohio—Cont’d, ° © | Ins. | Ine. 0 t’d. ° ° | Ins. | Ins. 
Cantont.......... 8 | 32.3) 3.01 5.8 || Sylvania........... | 2.2) 1.31 9.0 
Carroliton..... 0 | 31.8 | 2.42 7.0 | sees 8 | 36.7) 0.65 0.0 
2.34 1.0 | Tiffint..... —4/32.2) 2.8 8.0 
Celina .. 10 | 37.5 2.01 7.3 
Cherryfork 5 | 1.74) T. Upper Sandus — 4/| 32.0) 2.59 8.5 
0.3 || Urbana.... 8 | 32.6) 1.10 0.5 
Circleville . 12 | 36.2) 0.44 0.0 | Vanceburg 8 | 36.4; 1.00) T. 
Clarksville . 11 | 35.6 | 1.35 0.3 || Van Wert.. — 1.94 3.8 
Cleveland a.. 15 | 33.2} 2.04 8.5 || Vermilion . 8 | 31.9) 2.25) 10.5 
Cleveland .. $2.8) 1.35 9.1 || Vicke — 5 | 32.3) 2.02 7.9 
Clifto: 33.7 | 1.46 0.3 | Warren.. 4 30.6) 3.39) 10.0 
Coalton. 10 | 34.8 | 1.18 0.5 || Warsaw... —11 | 29.6) 0.77 5.5 
Colebroo 4/29.0) 1.59 6.5 || Wauseon .. —12 | 20.9) 12.1 
1.1 || Waverly.... ‘ 11 | 36.4; 1.04) T. 
D@yton @ 11 | 36.2) 1.44 0.7 || Waynesville...... © 10 | 33.5) 1.67 0.5 
0.89; T. Westerville...... 2) 3.0) 2.01 2.0 
ance...... 30.0) 1.64 8.6 || Willoughby 2.44; 10.0 
Delaware —1)| 33.6; 2.12 5.0 || Woostera..... 1 | 30.8 | 3.04 9.2 
6 | 32.4) 1.64 0.5 || Youngstown ..... 5 | 28.4) 2.38 6.0 
8 | 32.1} 1.83) 10.0 Okl 
5 | 2.37 3.9 || Alvat ........ 12 | 43.6 1.25 
Fair Harbor*™..... 16 | 34.4 Anadarkot....... 115| 43.54) 1.90 
Fayetteville............. 12 | 35.2) 1.18 0.6 || Arapahot ....... 12 | 42.8) 2.85 
Findlay..... —4/ 30.6) 2.55 0.7 || 13'| 35.6'| 0.98 
Fostoria ...... 30.4) 3.11 8.0 | Burnettt....... 9 | 43.8) 1.11 
12 3.0) 0.48) T. Clifton 9/ 41.2; 0.71 
Garrettsvillet....... —2/ 30.3; 2.31 7.1 44.1¢| 1.09 
Granville 3/ 32.2) 2.73 4.0 || Fort Renot ............+ 13 | 44.3 1.30 
oe 4/| 33.3) 1.18 2.1 || Fort 16 | 45.3 2.75 
Greenfield........... 13¢| 36.0¢| 0.74) T. Guthriet ...... 17 | 41.2 1.30 
Greenville ..... 32.8; 1.8 0.2 || Keokuk Falls ........... 14 | 44.4 0.90 
« 2.33 4.0 || Mangumt 13 | 48.0 | 3.55 
Hanging Rock...... 7 | 36.6) 1.00; T. Normant...........+ 15 | 44.9) 1.31 
Hedges ........ —14 | 30.2) 3.00; 11.8 Ps 12 | 46.0) 0.48 
Hillhouse 8 | 20.6| 1.97| 16.0 || Prudencet ..... 12 | 44.0; 1.69 
* 10 | 35.8} 1.09) T. Sac and Fox Agency 10 | 44.3; 0.70 
iram .......- 10 | 30.0| 2.43 13 | 43.4 | 0.85 
aneed 5 | 30.5) 1.8 Winnviewt........ 15 | 44.4 1.26 
Jacksonboro 11 | 35.2) 1.35 Oregon. 
Kenton t. — 3/ 32.6| 2.19] 0.9 || Arlington **......... 13 | 87.7 | 1.44 
3 | 31.1; 3.12 9.0 || Ashland 23 | 42.0/ 3.49 2.5 
cece 12 | 33.8; 1.0 | T. AUrora 34 | 48.8) 9.40 
Leipsic ...... —3/| 2.55 8.5 | Aurora (near) ee 30 | 43.2) 8.43 
Levering 2.92 1.2 || Baker City 4.2 
Logan ... 7 | 0.84 0.2 || Bandon............ 50.2 | 6.69 
Lordstown 7 | 30.2) 3.00 7.5 | Bay City Tovasee 47.7 | 12.71 
McArthur 34.6) 0.99) T. Srownertiie 46.8 | 4.88 
McConnelsville 1.18 2.5 || Burnst ........ 29.6 | 0.60 6.0 
1.60; T. Cascade Locks 89.8 | 14.85 
Marietta d 10 | 35.8| 1.70) T. mstock 45.5 | 9.29 
Mari —5/| 31.8) 1.87 7.8 | Corvallisa.. 43.4| 7.81 
Medina —1/30.7| 2.38 7.0 || Dayvillet... 4.2; 1.52) T. 
Milfordton .... —2/| 29.0) 2.93 6.0 | Eugenet a. 45.2) 5.81 
Milligan 4 | 33.4) 0.92 00000 16.29 
2.52 5.2 | coos 15 | 0.81 5.0 
Mont —13 | 2.6) 1.67) 11.0 Forest Grove..........+. 26 | 42.6 | 10.45 
Napoleon —11 | 29.2] 2.43 8.5 | Fort Klamath.... ...... 10 | 32.8 | 6.22) 27.0 
Neapolis 1.76 | 8.5 || Gardiner ..... Seas 36 | 48.7 | 13.59 
New Alexandria 6 2.55 6.0 || Glenora 30 | 41.8 | 30.05 2.0 
New Berlin........ 2/ 30.2; 2.58; 6.0 | Government Camp. 14 | 36.8 | 14.77 | 33.0 
New Bremen ............ 5 | 32.4) 1.51 Grants Pass at...... «.. 32 | 42.8) 6.88 
New Comerstown ....... — 4) 31.6; 1.79 6.5 || Happy Valley........... 14 | 36.8 | 0.74 2.3 
New Holland............ 11 | 34.6 0.68 0.5 || 7-16 
NOW MOSCOW. 2.28 5.5 || Jacksonville ....... 40.8) 5.28; T. 
New Paris. .............. 9/| 3.8; 1.90] T. 50 12 | 32.0} 1.138] 11.0 
New Waterford .. os 2.46 5.0 | Junction 70 33 | 47.0) 7.49 
North Lewisburg.. 5 | 32.4| 1.60 1.0 || Lafayette 81/ 45.2) 7.41 
North Royalton......... 10 | 30.9; 1.91 7.0 Lakeviewt......-- 47 17 | 34.1| 14.0 
Norwalk ..... cae 0 | 32.2); 1.50 6.0 67 36 | 58.8 | 16.21 
Oberlin ...... 10 | 31.7| 1.08 5.1 innvillet 58 32 | 48.6 | 11.13 
Ohio ond 5 | 33.1) 1.80 0.9 Morlin® 68 30 | 41.7 | 5.72 
1.95 6.0 ee 60 82 | 44.9/| 7.89 
Ottawa .. —9/83.2| 2.72) 10.5 Mount Angel t.......... 62 | 382) 44.3) 8.62 
POPPY 2.02 9.0 || Newberg ..............-.| 69 30 | 44.7 | 11.65 
9 | 33.8) 0.86 2.0 || New 58 35 | 48.4 | 13.46 
Plattsburg .......... .... 8 | 33.4) 1.387) T. Pendleton 6&2 9 | 39.7} 1.84 6.8 
Pomeroy 10 | 35.3 0.86 0.3 || Riddles **®...............| 60 32 43.9) 4.81 
Portsmouth ¢ Salem Ot . 6 32 | 44.8| 8.31 
Portsmouth d...... 11 | 39.1 | 1.19 0.1 || Sheridan *®..............| 60 33 | 45.8 | 8.85 
chwood ..... aod 1.96 8.6 || Silverton ** .............| 60 32 | 44.1} 9.62 
Corners......| 57 | —10 | 29.6 | 1.59/ 9.0 52) 33 | 42.6] 6.85) 35.0 
10 | 36.7 | 1-84 |s ce 47 18 | 34.2 | 5.85) 41.0 
Rittman 5B 2/| 30.7| 3.85 5.2 @& 29 | 45.4) 5.77 
60 | — 6/| 80.4) 1.55 9.2 || Stafford ....... 28 | 43.0 | 10.82 
Rosew 56 5 | 32.6) 1.60) T. The Dalles? -| 88 14 | 38.3 2.74 2.5 
-.| 5.1 || Tillamook Rock L. 9.45 
Sharon Center..........| 55 12 | 2.50 8.0 29 | 46.2 | 12.00 
idneyd ........ 6 | 31.2| 2.24 0.5 || Vale ........ 14 | 31.8| 1.74 6.0 
Sinking Spring... 10 | 36.0} 1.01 0.2 || 55 28 | 42.4 | 10.35 
0.80 0.0 || West Fork 62 32 44.7) 9.45 
2.96] 11.7 illiams . 60 23 | 42.0| 7.14 
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Bethlehem ............-- 
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Temperature. | Precipita- 
(Fahrenheit.) tion. 
-| 
| 
= a 
Pennsylvania. 
} 13 | 36.6 | 
5 Blooming Grove.........|_ 52 | — 7 | 25.4 | 
4 
60|—2 
4 38 
0 
D | ‘56 | | 0.91 | 
63 | | 1.21 | 
4 Bi} 0 | 80.1) 0.49) 
5 48| 10 | 28.3 |....... 
4 ® Eliwood Junction 1.83 | 
20.4 | 1.82 
| 61 
58 
| 56 
| 38 
) 
67| 12 
4 | 58 5 
| 61 9 | 82.5 | 0.56 
| 86] 5 | 80.6 
59 5 | 31.0) 0.68 
| 55] 25.6) 0.79 
Lewisburg...............| 62|—6|296| 1.29 
| Lock Havenat..........| 62|—2/822| 1.42 
| LOCK Haven 1.02 
| CIPPUS 
56 5 | 
59 
—10 | 
0 
2 
—2 
—1/27.6| 0.78 
—4/ 20.0! 2.00 
0.38 
50 
54 
61 
60 
| 
ol 
| Wellaborot 
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Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) 
3 3 | 
3 3 = a 
Pennsylvania—Cont'd ° ° Ins. | Ine. | ° ° ° Ins. | Ins Texas.—Cont’d. | Ine. | Ine. 
West Chester....... 9 | 32.6) 0.50; 4.8 || Webster 42 | —23/ 17.0/ 1.21 4.8 || Hallettsvillet ........... 24 54.8) 1.20 
West Newton t...... 1.62 4.5 Wentworth? ............| 0.28 1.0 || Haskell.... 74 20 | 45.2| 2.60 
White Haven ..........-.| 2.9) 0.92 5.5 | Yanktonf....... 0.10 )}...... || Hewitt........ 2.35 
Wilkesbarret ..........- 4/30.4/) 1.08; 4.0) - Tennessee. Houston 30 | 53.7) 5.67 
Williamsport ....... 0.89 3.5 | Andersonville*!......../ 6 12 | 39.1| 0.34 Huntsvillet ............- 27 | 49.8) 1.50 
31.6) 0.45) 38.8 || Ashwood*t!............) 67 20 | 43.6) 1.60 Kent........ 0.35 
Benton (near)t..........| 6 14 | 40.6 | 0.69 Kerrvillet 18 | 47.4) 1.74 
16.6 || Bluff Ci 1.80 PASAST BO 15 | 50.9) 1.48 
1.39 12.5 | Bolivart. 15*| 42.0°) 1.090 Liano*t 74 25 | 51.6) 1.20 
18.0) Bristolt. 8 | 34.2) 1.60 Longview? 75 26 50.1) 2.55 
2.40 | 13.5 | Byrdstown 12 | 40.2| 1.37) T. Lulingt .... 80 | °24/ 53.6) 0.85 
0.5 || Cagle*'.. 17 | 39.3) 1.16 86); 53.4)) 1.22 
2.05 | 13.0 cooces| 1.97 Menardville ...... 78 | 13/ 2.46 
2.87 | 12.0 | Charleston t. 0.86 Mount Blancot!.. 77*| 14) 43.6) 1.05 
2.32) 11.5 || Charlotte 1.88 New Braunfels¢ ... 79 24 | 53.3! 1.90 
Clarksville ............ --| 42.0) 0.94 Oranget ........... ° 72 28 48.4) 1.56) T. 
1.10 5.0 || Decatur 65 14 | 40.1 | 0.78 80 20 50.7) 0.52 
4.71 Elizabethtont...........| 68 12 | 87.6) 1.56 Point Isabel*! ........ 76 36 | 62.0) 1.50 
4.05 2.0 || Elk Valley *!............ 66 14 | 87.8) 0.69 Rheinland ¢ ...........-- 76 20 | 47.8| 2.89 
0.78 5.5 || Fairmount®!............) 15 | 89.1° 1.38 0. 98 
2.138; 8.0 || Florencet.......... 17 | 41.8) 1.72 1.28 
3.36 9.0 || Franklin ..... 66 18 | 41.1 |...6... Runget....... $60 23 | 58.5| 0.54 
1.59 8.0 || Greenevillet ............| 13 | 37.9) 1.41 San Antonio............. 80 | 56.6 | 0.77 
pace. 6 3.4 || Harriman...............-| 68 12 | 38.7)| 0.41 ers 23 48.8) 0.0 
5.91 Hohenwald t............| 70 11 | 40:4| 2.14 San Marcos 2.41 
2.15 2.5 | Jackson t..... ve 17 | 42.2| 1.45° San Marcos dt..... 81 51.4| 2.38 
6. 42 || Johnsonvillet...........| 66 12 41.8) 1.46 Sierra Blancat.........-| 67 18 | 47.1/|....... 
2.80| 2.5 || Jonesboro*t!.... 60 12 | 1.20) T. Stafford t........ 76) 25 54.4) 8.69 
41.4) 3.17 0.60 Sulphur Springst . 8 21 | 51.1| 1.21 
Georgetown t ...... 68| 22) 45.8) 4.50 Liberty? ... ..... 67 15/ 41.3/ 1.27 Templea........~ 76| 28/ 51.2) 2.33 
Gillisonyille ¢ ........... 76 17 | 46.8) 5.98) T. Tulia ... vis) 15 | 43.0 1.93 
Greenvillet ........ 72 11 | 40.4) 2.23) 10.5 |) Lynnvillet ..... 1.50 lert...... 72 24 49.1 | 2.20 
Greenwood 67 20/ 42.0) 2.89) 6.0 cKenziet ....... 68 18/| 42.5/ 1.20; || Wacot........ 7 | 49.4) 2.25 
Kingstree at ............ 69 2 42.6) 4.21 MeMinnvillet ........... 65 15 | 42.0; 2.75 Weatherford t 19 | 49.6 | 2.42 
OF... 4.2 65 16 | 42.2) 2.9% Wichita Falls 
Little Mountala..... 17 | 47.1) 2.61 4.5 || Nashville....... T. Utah. 
Longshore t ..... 69 18 | 43.2) 3.24) 8.0 || Newport t.......... 13 | 38.7| 0.94 Alpine City t ........ 0.38 |...... 
Mount Carmel ¢ 4.68 4.2 || Nunnelly®!.............. 68 14 | 42.3) 3.89 Blue Creek **............| 30.1) 0.50| 5.0 
Pinopolia*®! 65 19 | 44.8) 5.19 Palmettot....... 70 17 | 1.87 Brigham City f ...... 1.41 4 
Port Royalt...... 67 2% 40.0) 3.16 esse] 15 | 41.9) 1.65 -| 14 | 31.0} 0.05) 0.5 
St. Georget ...... 70 20 | 44.4) 6.46 Riddletont .............. 65 13 | 1.382 Corinne * *...... 10 | 31.3) 0.90) 9.0 
St. Matthewst .......... 74 19 | 44.3) 38.88 !...... Rockwood ¢ .......... 0.49 i clases. 0.42 5.0 
4.82 Rogersvillet ............ 64 18 | 37.2 | 0.90 Fillmoret ...... 66 | — 2) 0.33 
Santackt...... | 40.2) 3.08) 15.0 || Rugby.......... | 6 | 36.6) 0.22 Fort Duchesnet....... 4 2.4! 0.00 
Shaws Fork *' . 21 46.1; 2.35 1.5 || St. Josepht.............. 72 14 | 42.9)| 2.68 Gilest ....... T. 
5.81 Sewaneet ........... coool @ 12 | 41.0/ 3.22 58 30.2) 0.15 2.0 
Society Hillt... 68; 19/ 42.7| 2.11] 4.0 Strawberry Plainst.....|......|...... 1.48] T. 46 8/ 28.4) 0.75) 6.5 
Spartanburg? .. 73 18 | 42.4) 1.55 Tellico Plains t. 70 12/41.3/ 0.81; || 1.35 | 11.0 
Statesburgt........ 68 22) 44.7) 3.19 1.0 || Trenton ...... 68 17} 41.8/ 1.11 51 
Trenton ve 66 26 | 46.3) 3.31 2.5 | Tullahoma t.. 65 14 | 38.8 | 2.35 49|— 28.2) 0.10 1.0 
Trialt..... 83 17 | 46.8) 5.54 Union City t... 68 41.8; 1.24) T. 50 31.9) 0.36) 3.0 
Walhalla ...... eee 70 18 | 41.8) 0.55 4.0 | Waynesboro*!..........| 78 5| 2.67 — 2) %.9) T. 
Winnsboro ........ 12 | 42.9) 4.04 5.5 Texas. 13 | 29.1 | 0.57 
Yomasseet 72; 45.7) 5.91 Albany*! ......... 10 | 42.2/| 3.18 ee 17 | T. T. 
Yorkville... 70 18 | 48.9; 2.01 10.0 || Arthur Cityt 0.76 0.30; 38.0 
South Dakota. Austin 5*°*......... 23 | 51.5 |...... Millvillet...... 0.81 |...... 
Aberdeent ........- 41) —20/ 15.9| 0.50) T. Ballinger t.............+. 74 15 | 47.0; 2.28 4 15 | 30.2) 0.32) 3.2 
Alexandria ............ | —6/ 23.1) T. T Beeville t...... 24 55.4) 1.48 Mount Pleasant *t!.....| 56 12 | 33.0) 0.20; 20 
APMOUE F | —5/ 27.2) 0.00 Blancot ............ eee 30 | 2.00 Ogden 48 20 0.95 9.5 
Ashcroft 58 0 | 33.5) 0.00 Boerne *t!............ 77 | 52.0) 2.41 Ogden 56 10 | 85.6 
Brookings 41 | —10| 22.0; ..... Bowie *!. 28 49.4) 2.00 Park Cityt .............-| 10 | 33.0) 0.90 9.0 
Castlewood t . 4 | —15/| 19.2) T. Brady....... 16 | 49.2) 2.04 55 16 | 34.8) 0.16 1.6 
Chamberlain t 53 0; 2.9) 0.2% Brazoriat 79 29 56.7) 3.46 Promontory*®..........-| 45 12 | 0.32 3.2 
Crosst*.... 64 12 | 36.2) 0.00 Brenhamt...............| 79 27 | 53.8) 1.94 Richfield 56 0.00 
Edgemont... 0.08 |...... || Brighton t..... 0.86 St. 10 | 38.8 | 0.20 
Faulkton at 41 | —19/| 20.2) T. Brownwood *5..... eee 70 | 47.9) 2.40) T. Salt Lake 5.5 
Flandreau 49'—7/| 2.8) 0.04 Burnet 26 | 51.2| 1.07 Scipi 31.2) 0.40; 4.0 
Forestburg t 42 —10 | 27.7} T. Cam Pass 92 2% | 55.1) 0.57 49 0 | 0.90 1.0 
Forest Cit -| —16| 2.7) 0.00 Childress 72*| 45.5) 1.54 45 0.90 .0 
Fort M 714 — 5/| 0.06 0.5 || Coleman 16 | 48.2) 2.48 62 0.00 
47 | —10 | 0.35 College Station. . 76 27 | 53.8) 1.87 50 30.5) 0.20; 2.0 
Goudyville *t'...... 41) —10/ 22.3) 0.98 )..... Colmesneil ...... 1.98 53 19 | 36.2} 0.29 
Greenwood ¢ ............| 87 4/ 33.1) 0.12 0.4 | Columbiat....... 28 58.6) 4.06 
Hotch City?t............-| 0.14 0.6 || Corpus Christi... | —7/| 22.8) 1.12 1.0 
Howard 43 | —16/| 22.3/| 0.30) 0.2 Corsicanadt............| 74 16 | 47.9| 1.44 55 | 23.4; 0.83) 6.0 
0.9 || Cuerot..... 77 | 2154.8) 1.87 43 | —13 | 17.2/ 0.68; 4.0 
Kim 4 |—7/| 24.6) 0.25) 0.4/| Dallast 76 20 | 47.4) 1.86 Cornwall 51 23.6] 0.80 2.0 
Lesliet ....... 56 | —12/| 28.3) T. Danevangt.......... 76) 3.02 Enosburg Fallis..........| 49 |—15/|19.6| 0.45| 4.0 
19.0] 0.90] 0.5 || Dublint.................| 7% 18 | 47.2) 3.25 Hartland ¢...............| 46|—8|2.0| 0.87 3.0 
BO 2/ 27.9; 0.29) 0.2 || 82] 2.05 Jacksonville ............| 45 |—11/ 19.9] 1.40 5.5 
71 | —18/| T. Forestburgt........... 80 2349.8) 1.47 OPWICH 47 | —10| 19.4] 0.77 4.0 
Oelrichs t 64 6 | 0.10 1.0 || Fort Clark........ 80; 54.4) 1.50/ T. St. Johnsbury ...........| 42 | —15/| 16.2) 0.9 | 10.0 
ker 4 |—3/ 0.00 Fort MecIntosh......... 27 | 58.2) 1.52 Strafford *t! ...........-| 18.6/ 0.61 5.0 
Parkstont 49 27.9; T. Fort Ringgoldt..........| 27 | 55.1) 0.57 Vernon 47 | —14/ 28.0] 0.91 2.8 
0.1 || Port --| 0.24 Wells 50|—10/ 21.4) 1.20} 2.0 
Plankinton t... T. Fort Wortht....... 50.6] 2.50 Woodstock ..............| 49|—12/ 19.6) 0.72) 2.5 
Rapid City .. -| 0.1 || Fredericksburg*t!... .| 76°} 22/ 49.4° 1.92 
St. Lawrencet #2 | —10 0.30 1.0 || Gainesyillet... 76 17 | 47.0; 1.20 Alexandria.......... oo @ 13 | 34.9| 0.31 1.6 
Bllver ers 0.02 0.2 || Galveston... T. |] 74] 89.7] 0.51] 0.2 
Stoux Fa T. Georgetown* 78%) 49.6) 2.07 Barboursville ...........| 68 11 | 35.6 | 0.06; T. 
65 T. Golindo...... kis 1.75 Bigstone Gapt.. 6 6 | 33.8/| 1.00 
dall 80.1) T. Graham ... 7 9 45.4; 3.12 Birdsnest * -| 66 20 | 39.4) 2.10) 5.0 
Vermillion 55 6 | 31.3 |......./...... || Grapevinet 73 19 | 48.5 | 1.76 Blacksburg..............| 68 10 | 35.0 0.50 
Watertown ?t... 19.6 | 0.30| T. Hale Center 79| 21148.8! 2.00 Buckingham t.... ......| © 6| 4.8 T, 
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Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) me 
° 
Virginia—Cont’d. ° ° Ins. | Ine. West Virginia—Cont’d. | ° | Ins. | Ins. Yellowstone t’d. ° | Ins. | Ins. 
Burkes 57 30.6) 1.1 64 11 | 38.2) 1.28 0.2 || Fort tonet.....| 4 10 | 27.6 | 0.46 4.8 
Cape Hen 9.8 | Glenvillet..... 35.2 | 2.24 1.0 2/ 31.4) T. 
Charlottsv lle. 38.7 T. raftont ......... 34.0 | 2.00 8.5 8 | 33.4) T. T. 
Christiansburg 0.60 Green Sul 33.9 1.91 2.0 5 | 31.4) 0.15 1.5 
Clifton Forge ............ 58 12 | 31.0; T. Harpers Ferry t 1.04 4.0 8 31.0) 0.40) 4.0 
Dale 63 2/34.2| T. | T. || Hewettt...... 85.1] 1.85 ]...... Mexico. 
Doswell 67 6 | 87.5; 0.85 1.0 cc 1.55) T. Ciudad P. Diaz.......... 81 26 | 54.6) 1.10 
-| 6 10 | 36.0} 0.08) T. Hinton 62 10 | 35.7 |...... Leon de Aldamas.......| 75 28 | 54.4) 0.00 
Gordonsville ......... 60 15 | 96.5 |....... 0.5 || Marlinton t..............| 2] 381.4| 1.08 72 35 | 52.38) 0.62 
Grahams Forge”........| 63 | 13 36.4] 0.89) T. Martinsburgt...........| 64 8 | 33.4) 0.75 | Puebla ..........- -| 7%] 56.1) 0.53 
Guimea 64 36.8} 0.01 0.1 || Monmarch*!............ 64 16 | 38.2 | ...... 1.0 || Topolobampo*!......... 81 61 | 70.5 | 0.00 
Hampton 64 41.2| 4.04 8.0 New Bru: 
Hot Springs 58 33.6; 0.19 T. Morgantown ......... 62 5 | 35.0) 1.36 4.8 || St. Joh 21.4) 2.72 3.0 
Lexingtont..... 66 36.6] 0.15) T. New Martinsville?.. @ 7 | 36.6 | 2.20 2.0 West Indies. 
©. Nuttallburgt... .......| 64 38.9°) 0.80 |...... Grand Turk Island......) 
aidens..... || Oldfieldst............ 5 | 33.8 | 0.60 1.2 
arion 35.0°) 2. , ennsboro .... 
11.0 | Philippi t ...... 65 34.8| 2.39| 1.0 Late reports for November, 1896. 
Nottoway 39.5 | 1.56 2.5 || Point Pleasant 63 37.0; 1.15] T. 
Petersburg t 39.1} 1.93! Powelltont. 63 36.2 | 1.99] T. 
uantico Romney ..... 62 33.8 | 0.57 2.5 Alaska. ° ° Ins. | Ins. 
chmond (near) t 40.0} 1.27) 2.5 1.81 8.0 || Juneau ........ 14 | 29.4) 0.58 6.0 
Rockymount t 40.6} 0.43/| T. || Spencer ..... 60 36.8 | 1.95] 1.0 Killismoo................/ 44] 26.2) 1.30) 2.5 
emt ....... 42.2] 0.41 Tannery*!......... 58 10/| 33.2)....... 4.0 Arizona. 
Saltville.......... 35.9] 1.46/ T. Weston at......... ed 2.50 1.0 || Lochiel*!!..... 28 530.8 0.76 
Smithvillet......... 37.4| 1.30} 3.0 || Westond*®!........... 10] 86.8 ]....... 1.0 } Natural Bridge 2.70 
Speers 1.52 st 1.61 5.1 Pantano*®...... 35 | 51.9) 0.30 
Spottsvillet............. 63 3 | 36.4) 2.98 | 12.0 || Wheeling dt............. 60 12 | 37.2) 1.77 3.5 
nardsvillet.......... 65 10 | 36.9 White Springst.| 60 a 78 23 | 52.0) 2.92 
Stanleyton .............. 64; 11/368) T. | T. Brinkley 7] 50.6] 6.60 
Stephens City 68 | 13 35.2] 0.67/ 1.0 POS, 45 | —15| 21.3} 0.90| Forrest........ 80] 20] 54.4] 8.66 
Sunbeam 58 16 | 36.4/ 8.59) 10.0 || Bayfield ............. 48 | —6/| 23.8) 1.20/ 12.0|) Hot Springsa............ 70 22 | 45.8 6.65 
14 | 36.3; 1.02 Boscobel t. 55 1 | 28.8) 0.80 3.0 Callvor 
14 | 88.0 ]....... y Centralia ............ 25.8) 0.80 8.0 82 30 | 57.2 4.16 
10 | 36.2; T. T. eave BB | — 4 | 25.2 || Delta sve 63 27 | 44.7 | 12.00 
7 | 35.8] 0.35| T. Citypoint. 0.54 6.0 Fort “Tejon 1.74 
Crandon t 48 | —16 | 20.4) 1.60/ 16.0 || Jackson 62 44.0) 8.78 
9.88 T. Delavant 62 1/| 28.3)! 0.60 2.8 || Kernville..... 
14 | 39.7] 8.36) T. Dodgevillet. 50|—1/ 1-11 7.5 || Milton (near)* | 82) 56.0 5.01 
18 | 31.6 |....... 64.0 || Eastont 52 23.6] 0.48] 5.2 | Morena Dam *?.. --| 70] 80/| 49.0) 1.88 
7 | 3.6) 2.77) T. Eau Claire 52 | — 6 | 24.4) 0.50 5.0 Mount Breckenridge... leosees 2.20 3.3 
82 44.9 | 10.68 Florence t . eee 51 | —12 | 21.1) 1.37] 18.0 | Otay I Dama 80 38 57.4) 1.11 
Clearwater.......... 30 | 44.5 | 25.26 Grand River Lock... 0.68 7-5 | San Miguel Island 74 88 | 56.2 | 2.52 
Colfax t oe 52 10 | 39.0] 8.64 Grantsburgt ...........- 43 | —22/ 20.0) 1.85| 13.5 || Tecarte Dam**......... 86 28 | 46.6 | 2.27 
Coupevillet ............. 55 26 | 43.4/ 2.88) T Gratiot t........ 55 |— 5 | 0.55 5.5 || Tejon Ranch ............ sip 2.12 
60 39.7 | 2.57 0 | Greenbay.......... 7.7 Colorado. 
Eastsoundt............. 574) 45.04] 4.738 Hartford ...... 0.73 4.5 || Hugo 72 | —10 | 20.6 |....... 
Ellensburgt............. 46 11 | 30.4] 1.36 Hartland.:.... 53 | — 27.2/| 0.60 5.0 Florida 
.... 46 14 | 0.50 6.5 || Harvey ..........- 50 2 27.6; 0.98 0.84 
ces 62 30 | 44.7) 6.45 464) —22¢) 16.64) 2.44/ 16.5 Milton *?. 82 34 | 62.6 | 18.17 
Fort Simcoe t 60 15 | 36.7] 2.30 4.2 || Hillsboro’............ coo & 0 | 2.6) 0.45 4.5 
Fort Spokane ........... 50| 15 | 83.4] 3.18| 12.0 || Koepenick*t!....... 46 | —14/ 22.2] 0.80) 70| 2/36.8!) 3.83| 12.0 
case 56 82 | 43.1 | 12.20; T. La Crosse........ Seve 4.8 || Evanston *!°. 70 | 
Hunterst.. 47 11 | 30.5/| 2.92 6.8 | Lancastert ......++..... 49 27.1! 1.27 8.0 Kankakee b*3°.. 70 B | 
Kennewick ............ 65 7196.7] 1.50! 4.0 27.8 | 0.40 1.0 Indian Territory. 
La Center. . 588 28 | 42.8) 9.31 Madisont....... -| 27.1) 0.68 4.8 5.50 
Lakeside t 50 20 | 34.7] 1.78 7.5 || Manitowoct . 52 | — 2/ 27.8 | 0.66 4.4 ansas. 
Lapush 54 26 44.8) 19.15) T. Meadow Valley 50 | — 23.4) 0.39 8.5 || Grainfield *° 4 A 
Loomis t... | 32.7] 2.52 Medfordt...... 45 | —16 | 21.0) 0.59 5.9 || Hays City .. 0.85) T. 
Madrone*t!........ 59) 44.0) 8.84 Menasha...... 0.78 | Horton ...... 0.62) T. 
Mayfield t. ............. 56 30 | 42.1 | 10.68 Milwaukee... 5.9 || Pleasant Dale 0.3) T. 
Moxee Valleyt..........| 54 8 | 34.4] 1.14| T. || Neillsvillet.............) 48/—7|22.9/ 0.40] Scott City4.............. 8.7). T. | T. 
New Whatcom 58 43.8) 6.54 New Holstein ........... 54 0 | 23.2) 0.44 2.0 Sharon Springs *'. 92 | — 35.7 T. 
North Bend*!........... 60 26 | 42.1 | 19.09 53) —6/ 24.8) 0.98 8.0 86) — 4) 35.1 = 
Pine Hillt........... 12 | 37.3) 4.59 4.5 47 | 20.8) 0.79} 10.3 Car aisle” 4.% 
Pomeroyt ...... 60/ 10) 41.6] 2.39} 10.5 || Oshkosht......... 49|—5/26.0| 1.14) 7.0 Louisiana. 
24 38.0!) 4.40 6.0 || Pepin ...........- 48 | —10 | 23.0} 0.82) 10.0 || Calhoun.............. & 27 | 56.2) 5.61 
Rosaliat ..... 51 17 | 37.6] 4.15 2.0 Pine 57 |— 7) 24.5) 0.81 7.6 || Melville ....... 4.30 
65 | 45.3) 9.00 Port ashington . 0 | 30.0) 1.44) Orono..........- 68] — 4) 84.6) 4.23 5.5 
Shoalwater 61 33 | 50.0 |...... Prairie du & 8 | 31.1 | 0.81 3.0 Maryland. 
Silvercreek *!...... 29 | 41.1 11.88 4/ 30.8) 0.64 7.0 |, Annapolis 71 35 | 54.0) 2.41 1.5 
Snohomisht...........-.| 58 29 43.4) 6.81 2.0 || Sharont 56 0 | 27.4) 0.50 1.0 || Pocomoke City....... 81 | 56.2/| T. 
Southbend ....... 58 30 | 43.4 | 18.98 51) —5 2.8) 0.76 8.0 Me husetis. 
- 3.418 MOTT... 40 | —20 | 17.4) 0.70 7.0 
Stillaguamish .. 59 | 27 | 42.2) 7.738 Stevens Pointt ..... 49) —7| 28.0! 0.67| 7.0 48.9 | 8.87 |...... 
Sunnysidet .. 56) 10/ 36.1] 1.98| 3.0) Sturgeon BayCanal*®..; 42 | — 5 | 26.6 |....... 
Tacomat.... . 58 27 | 42.2) 11.11 Valley June 52; —5/| 24.0/ 0.58 5.8 40.6 
Union City t .. 54 29 | 42.4 | 19.57 48 0 | 0.45 4.5 thro 25.0) 6.70| 26.7 
ashont..... eee 59 29 | 43.4 10.78 Watertownt 0 | 27.0 1.14 6.5 Middle 56 16 | 86.7 |....... 
Walla Walla.... ....... evens 8.8 || Waukeshat 50 0.56 4.8 || N. Manitou Island 58 | B4.2 |. 
Watervillet...... 48 8 | 2.0); 2.82 9.0 | Waupacat 50|—7/| 23.2) 1.6 8.5 || Sturgeon Point*™. ....| 68 1B | BB.1 
Wenatchee Laket....... 45 10 | 30.5| 1.75| 15.0 | Wausaut.... 4 | —8/ 21.8) 1.36) 11.5 57 14 | 86.4 
West 57 28 | 43.2) 8.60) T. Westbend 52 0.43 3.6 || Two H ver*,,..| 52 | 
est Virginia. Westfieldt..............) 50)/—5| 2.2) 0.45|) 4.5 
Boveriy? 66 0 34.4] 2.88| 6.0 |) Whitehall ..... 471 —6/| 25.0] 0.41) 40 
Bloomeryt ..............| 56 7 | 381.2) 1.31 8.5 || White Moundt........../ 55) —4/| 2.2) 0.60! 6.0) Bermidji 42 3.85) 16.2 
Bluefieldt............... 65 9 | 1.40 0.5 Grand Po: 42) —~—18/ 17.7 | 6.438) T. 
2.58 0.2 || Big Horn Ranch........| 6 8 | 33.4) 0.00 Leech Lake!............| —87 | 12.5 | 15.9 
Burlington t.......... 65 4| 83.3] 1.29| 6.0 |) Cheyenne...... 48] —16| 22.4) 4.68 |...... 
Charleston t.... 1.62 66 0 | 35.0) 0.00 Mount 4% | —36| 14.1 | 2.20) 22.0 


; 
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Tasie I].— Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit. tion. tof. ty, Cal., at elevations varying from 4,900 to 
| thehours of observation from which the mean temper: 
urs of observation from mean 
3 ature was obtained, thus: 
Stations. Stations. 2. of 7 8. m. 2p. m.+9p. m.+9 p. m. +4. 
Bi Se Se Mean of 8 a. m.+8 p. m. + 2. 
g 38 39 Mean of 7 a. m.+7 p. m. + 2. 
ean 0 a. m. . Mm. + 2. 
3 | : 3 3 3 Mean of readings af various hours reduced to true 
mean by spec es. 
| Bes. | ° ° | | Ins. | *{Meanof 7a. m.+2 .m. +9 p. m. + 3. 
: Mean of sunrise, noon, sunset, and midnight. 
Enterprise ...... 6.0) 2.52 | Happy Valley..........-. 65 | —81 | 30.0! 2.08) 10.0) The absence of a numeral indicates that the mean 
Holly Springs 74) 21 He | 8 5.09) 44.0 | has been obtained from daily readings of 
Pon ate | lamook Rock L. 7.71 | the maximum end minimum thermometers. 
r 4 n italic letter following name of a on, as 
| | 18 Livi ton a,” “ Livingston },” indicates that two or 
— ones 10 more observers, as the case may be, are reporting from 
it wal © it 1:90 the same station. A small roman letter following the 
ebraska. " “=" denotes 14 days missing. 
79 —10 | 8.2 0.15 3|90.1| 090 No note is made of breaks in the continuity of tem- 
pe ays. nown s, of Ww ver ura n, 
| 4-9) 211) 2.0 | precipitation record receive appropriate notice. 
New Mexico. 6 | 34.0) 4.41 5.1 CORRECTIONS. 
1.04 7.5 | Ellensburg near) .....-| 62 | 27.0] 3.50 17.0 | Kansas, Sharon Springs, October, 1896, make precipi- 
0.90 | Shoalwater Bay*™...... 61; 21 | 43.0 tation read 140 instead of 1.00. x 
0.01; "Virginia, Guinea, November, 1896, make precipitation 
T.| T. | read 3.87 instead of 3.97 
0.30} 3.0 | EXPLANATION OF SIGNS. ron, Bay City, November, 1896, make precipitation 
0.34 |_| * Extremes of temperature from observed readings of | read 17.59 instead of 18.59. _ 
_ dry thermometer. | Nore.—The following changes have been made in 
2.16 0.5 pany, in the San Bernardino Mountains, San Bernar- | po a — = 
Taste Il]l.—Data from Canadian stations for the month of December, 1896. | Taste IV.—Meteorological observations at Honolulu, Republic of Hawaii, 
- by Curtis J. Lyons, Meteorologist to the Government Survey. 
Pressure. Temperature. | Precipitation.| § | = | Pressure is corrected for temperature and reduced to sea level, but the gravity 
2 correction, —0.06, is still to be applied. 
7 3 The average direction and force of the wind and the average cloudiness for the 
2 H H <3 |% | whole day are given unless they have varied more than usual, in which case the 
(extremes are given. The scale of wind force is0to10. Two directions of wind, con- 
3 su The or twenty-four hours is given as measured at 6a. m. on the respective 
| dates. ‘ 
Pressure at sea Relative. 3 
i : : E level. Temperature. numidity.| Wind. 
Inches. Inches.| Inches ° © \Inches| Inches. 
ney, C. B.1..... ‘ — 2.05 | mw. 11.0 Pe 
alifax, N. ...... —2.7| w. @e| & @ aia 
Grand Manan, N.B.| 90.00 | 30.05 06 2.54 | — 2.13 | w. 
st. Andrews, N. B..|........ yt 21.0|— 3.0! 1.43] — 2.13 | nw. | 2.0 
Charlottet’n, P.E.1.| 20.94; 29.98) .06| 2.0 —o0.2/ 2:19| — 1.81/ 5.5 Ins. | Ine. | Ins. | 2 Ins. 
tham, N.B..... 20.90) 90.01; + .07| 1.42] — 1.55 | w. 90-05 | 29.96 | 30.08 | 67 78 79 | 67 | 82/70/73 w-sw. | 03/ T. 
Father Point, Que..| 30.01 | 30.04) + .09/ 14.2) —1.8| 1.01| —1.21| w. 10.1| 30-06 | 20.99 | 90.08 | 66 76 69 78 | 66 | 74 | 58 | n-ne. 3) 2/ 0.00 
uebec, Que........ 29.76 | 9.12) 12.8|/—32| 1.93) —3.08|w. |10.4| 3---| 30-12 | 30.05 | 30.13 66 78 70 80 | 64 | n-ne. | 1-3 0.00 
ontreal, Que .....| 2.94 | 30.16,+ 1.12|—2.44| sw. 10.8| 30-16 | 30.08 | 30.15 | 68 76 69 80 | 74) 75  sw-ne.| 0-2 | 4-10 | 0.00 
Rockliffe, Ont...... 29.60 | + .12| —0.7| 0.75|—1.90| se. | 7.1| 90-11 | 30-01 | 30.10 | 71 | 7 | 73 | 7B | 68 | 66 | 50 | 71 | ne. 61/08 
Kingston, Ont ...... 20.84) 90.18) + 28/—2.2) 1.07| —2.57/ ne. |.... | 30-08 | 30.00 | 30.07 | 72 81 71 | 82 | | 77 | 63 | ne. 1) 0.00 
Toronto, Ont....... 29.77 | 30.17) + .11| 27.0|—1.0| 0.94] — 1.60| sw. 6.0| 90-08 | 30.00 | 30.10 | 70 | 80 72) 82 | 69 | 88 64 | sw-ne.| 1/ 2/ 0.12 
White River, Ont ..| 2.71 | 3.17 -12 6.0 —2.8| 0.49| — 0.95 | sw. | 2.9 re 30.10 30.01 30.11 | 70 81 72 6 85 | 90 n-ne. 1-3 2) 0.00 
Port Stanley, Ont’..| 20.51 | 30.18) + 27.9 ........ 1.20 | — 1.41 | sw. | 7.2| 3012 | 30-01 | 30.09 | 72) 79 71 | 82 | 70| 71 | 50 | 76 ne. 3) 0.04 
Sangeen, Ont ...... 20.40 | 90.15) + | | — 1.57 | sw. | 30-13 | 90.07 | 90.15 | 74 80 74 71 | 70 | 55 | | ne. 
Parry Sound, Ont..| 29.40| 90.14|+ 21-3| 10.3) 3.03] —"0.00| 92.9|11--- 90-17 | 90.10 | 30.17 | 72 80 80/71/73 G4 | ne. 
Port Arthur, Ont..| 29.35 | 30.09/ + .07| 15.4) 44.9) 0.16) —0.69| w. | 1.6|1%--- 30.22 | 30-14 | 30.25 71 80 72 81 | 70 70 63 | 69 | ne. 4; 5) 0.08 
Winnipeg, Man ....| 29.16 | 30.05|—.0| 0.97|—0.92/ 5. | !3---| 30-25 | 30.10 | 30.23 | 72 | 77 | 79 70/69 ene. | 46) 0.02 
Minnedosa, Man...| 28.12) 30.04)—.06/ 12.7 +10.2| 0.94| + 0.21 | w. | 8.0| 90-17 | 30.11 | 30.19 | 72 | 79 74 | 79 | GO| 72 | 52 | 64 ene. 4; 0.02 
Qu'Appelle, Assin.. 7-68 | 13.0) + 9.0| 0.45|—0.19| 6. | 4.5| 15---| 30-17 | 30.06 | 90.15 | 71 | 78 | 74 | 7B | 70 | G4 | 56 | 64 | one. 43) 0.00 
edicine Hat,Assin| 27.57 | 29.96|—.14| | 2.9| 16-- 30.18 | 30-04 30.11 | 72) 78 71 | 81 | 71 7%) ene. |  4/ 0.00 
Swift Curr’t, Assin.| 27.30) 29.99|— :13| 23.2) 0.98|— 0.43 | w. | 2.8|17--+| 90.12 | 30.04 | 30.10 | 66 | 77 | 71 | 83 | 67 | 85 | 68 | 84 | ne-s. 1-8 0.00 
Calgary, Alberta...) 26.25 | 20.91|— .21| 26.4| +11.9| 0.36 | — 0.42 | w. | 3.6 | 18---) 90.10 | 30.08 | 30.11 | 67 | 78 | 72 | | 79 | G2 71 | | 0-1) 0.00 
Prince Albert, Sask.) 98.27 | 2.90 |........ sw. | 7.2 | 19---| 90-39 | 30-18 | 90.17 | | 75 | | 75 | %6 | 53/61 | sw-n. | 3-6 | 10-8 | 0.09 
Edmonton,Alberta.| 27.50| 20.96|— .04| 19.4) 4 0.20) — 0.90 | sw. | 1.4 | 90-28 | 30.13 | 30.18 | 67 | 74 70 | 76 | 67 | 57 | 52 | 55 ne. 5S) 66 
Battleford, Sask...| 28.15 | 90.01 |........ 0.58 |.........| se. | 90.18 | 80.11 | 30.18 | 67 | 75 | 71 | 78 | 66 67 | 62 ne. 54; 0.08 
Kamloops, B.C. .... 98.72 | 30.00)........ | 3.8| 90.16 | 30.11 | 30.16 | 69 | 74 71 | 77 | 68 | 67 | 60 | 64 | ne. 4) 7/001 
Hamilton, Bermadal 29.94| 30.10|— .02| 64.5)... 6.40 0.0 | 30.18 | 80.09 | 90.17 GO | 78 | 66 | 72 | 51 4) 0.26 
Banff, Aiberta...... 25.21 | 30.00)... 24.7 |...... | 6.9| 30.20 | 30.09 | 30.17 | 67 | 74 | 6D | 75 | 6 | 58 | 57 | 72 4; 4) 0.4 
SW. 12-5 | 30.15 | 30.05 | 30.11 72 | 78 | 72 | 79 | 70 | 57 | 87 | 68 | ne. 3 | 10-4 | 0.08 
28... 30.18 | 30.08 | 30.11 | 70 | 80 | 69 | 88 | 69 59 52 72 w-s. 1 4) 0.00 
29...| 30.11 | 30.00 | 30.08 | 68 | 77 | 71 | 79 | 68 | 72 70 w-se. 1 3 | 0.00 
30... 30.01 | 20.86 | 20.88 | 70 | 73 | 74| 75 | 66 | 88 | 86 | 89 | e-sw. 14 9 | 0.01 
81...) 20.84 | 20.74 4-2 9 | 4.00 
30.13 | 30.04 | 30.12 -271.179.1 8.0] 4.1 | 5.69 
Mean temperature: 64-2 +9+ 8 is 72.5; 
The storm of the 30th and 31st was general over the whole group (evidently cyclonic), 
the wind on Hawaii being northwest when it was southeast on Oahu. 
Reports not yet received from all stations, but Oahu seems to have had the heaviest 
rain with comparatively little wind. 
bye lower clouds has been nearly 3,000 feet, several hundred 
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480 DecEMBER, 1896 
7.4 (27-5 10 10.2 | 10.1 | 10.4 | 10.3) 7-1) 7-0) 
7.6 10.5 | 10.5 | 10.2| %7| 94 | 8.9| 
14.7 | 14.6 16-0 | 15,7 | 15.2 | 14.8 | 18-8 11.7 | 12.4 | 12.6 18.1| 
10.3 | 10.1 10.0 | 10.3 | 85 | 9.6 10.1 | 10.4 
| 
42.8 | 13.4 i 14.4 | 14.1 | 18.0 | 12.2 | 11-5 41.7 | 12.5 | 11.8 11.9 | 
47 6.8 68| 51 41| 40| £2 
6.7 6.8 67| 62| 4.9\ 58| 68 
3.5| 3.5 6.2 £2 | 36| 37 
6.3)| 6.3 6.2 75 7.9| 79) 78 72| 6.6\ 62) 65 
19.) | 19.2 | 19-8 21.5 19.7 | 18.8 | 18.2 | 18-0 48.0 | 18.2 | 18.4 | 18-8 
| 12-4 | 12-4 14.5 | 12.8 | 11.8 | 11-6 11.9 | 11.5 | 11-6 | 11-5 
1a | 16.2 | 15.7 18.3 17.8 | 16.5 | 17-4 | 18-0 18.5 | 18.0 | 17-6 | 17-2 
65) 66 9.6 "9.7 | 10-0 | 9.5 | 80\ 7-8| 8.2 
| 46.5 | 17.9 | 17-4 16-6 14.4 | 14.0 | 13-9 13.4 | 13.5 | 14.9 | 15.2 15.8 
| 7.8| 7.8| 7-5 | | 7.9| 6.5| 67) 
P| 6.9| 68 7.3 | 7.5| 74 69 6-3| 61) 6.2\ 6-6 
55 | 5.4) 59 8.4 | 8.6) 8-9 | 68| 6.6 
| 10.8 | 11.0 | 10-1 | 15. 17.3 | 16.8 | 14.8 | 18-3 10.6 | 10.5 | 9! 
3 | 14.6 | 14.3 | 14-9 | 47. 17.1 | 16-4 | 16-5 | 16-5 16.5 | 16.5 | 17-4 | 16.7 
5 | 6.2) 6.0) 9.6| 9.6| g.2| 7.5| 68| 67 6.8 | 6-7 
3 | 14.5 | 14.8 | 13 | 45.0 | 15.2 | 15.6 15.1 | 14-8 | 14-5 | 15-4 16.2 | 16.2 | 16.0 
‘1 | &3| 4 2| 7.4\ t4| 74 71| 55| 63 
9.8| 96) 8 9.6 | 10.6 | 11.7 | 11.8 11.6 | 11.7 | 10.6 | g.2| 8-5 
80| 85| 74 9.0 | 8.8| 72 68| 7-6 
8-2| 8.2 10.5 | 10.9 | 10.8 | 11.2 10.9 | 10.3 | 9-5 | 9.2| 9.4) %4 
&7\ 11.3 | 11-8 | 12.0 | 11.8 12.4) 11.4| 75 7.1) 69| 7 
28| 32| | 5.0\ 49 48| 49) 33| 38 3.5 
8.3| 94 8.5 8.1| 88 a3 \ 7.8| &9| 9.¢ 
13.4 | 14.0 | 14-8) 3 | 13.5 | 12.8 13.0 | 13.0 | 12.8 | 13-1 13:7 | 14.7 | 15-8 | 15-5 14. 
| 11.2 | 12-9 | 18-1 13.9 | 18-1 | 12.3 | 10.5 7-5| 
12.6.| 12.8 | 12.1 11.2 | 12.7 | 12-7 42.3 | 11.5 
‘ 4.7 | 47\ 44) 57 7.0| 7.2 
23.3 | | 19.1 | 2-3 20.2 | 19.9 
“61 69\ 6.8| 65 7.3 
3.5 | 4.0| 43 44 8 
10.5 + | 40.7 | 11.0 | 11-2 10.3 5 
8.8 44.6 | 11.5 | 11-2 10.5 
7.2 7.8\ 84\ 7.0 8 
7.8 | 9-9 | 10.4 | 10-5 10.7 10.2 
6.1 8.5} 9.5| 88 8.15 1.6] 2 
16.5 16.5 | 16.8 | 15.8 14.9 14.5) 1 \ 15. 
9.0 116 | 10.6 | 10.2 | 11-0 11.4) Ip | 10-5 7. 
5.5 43 6.0| 6.5) 6.8 6. 
11.3 10-9 | 11.1 11.5 | 11.0 | 11-4 11.5 12, 
71 | 5.6| 5.5) 5-2 5.3 6.3 | 
85) | 10.0 | 11-2 11.5 | 12.0 | 12.1 | 12-1 11.9 10. 10.3 | 10-3 10.1 
61) 63) | | 7-8| 88 8.9| %2| | 6. 5-6\ 6-9 
88| | 40.2 | 10.9 | 11.0 11.6 | 12-0 | 11.8 | 11-4 9.5 | 9.5 10.0 
| 62| 61) 80) 82 90) &7 | 6. 70| 72 
11.1 | 11-0 | 11-2) o | 12.5 | 12-4 | 12-6 43.1 | 18.1 | 12.8 | 12.5 12.0 | 11.6 12.0 
| 45.4 | 15-5 | 15-8 | 12 | 14.7 | 15-9 | 14.8 12.6 | 14.9 | 15-4 | 15-3 49.8 | 12-3 | 14.3 
36) 4.9) 55) $3| 68| &5| 4 38| 86\ 47 
| | 6.0| 61) 5&9 55 | 60| 62| 5| 5 | 61| 
9.2 | 12.1 | 1-7 | 11.7 | | 18.2 | 13.8 | 13-9 44.1 | 18.7 | 18.9 | 18. »| 11.8 | 12 | 12.8) 12.7| 12-6 
57) 5&5) 6.2) 7-0 79| &2| &4| & B| 6.6 6.0| 57| &4 
1) 9.2| 93| 40.4 | 10.8 | 10.4 | 10. 9| 8.9) 5) &7 
| 3-6) 7 | 4.4| 52| 5-6 | 5.8\ 4) 43 37) 
9.7 | 10.1 | 10-2) 29) 4.1 | 19-2 | 12-1| 11-4 40.3 | 10.8 | 10-0) 7.5\ 6.9 5| 88| 
| 9.7 | 10-0) 91) 95| %5| 89| 8.5 | 8.7 ‘3 10.0| 95| 
&2| 88| 9.9 | 10-4 41.0 | 10.7 | 10.7 | 10 8.9\ 8.4 3 | 84| 85| 89 
5.9| 5.7| 56| 58 7-5| § 7.6\ 6.9 69| 7-0 
5.3| 52| 49 5.2| 6.3| 75 7.7| 81) 80 6.9| 5.8 9| 5.6| &9| &2 
10.4 | 10.5| 98) 99 9.7 | 10.3 | 10.1 | 14 10.3 | 11.2 | | 11.8 | 11.3) 108 
| 14.2 | 14.4 | 14-5 14.3 | 14.8 | 15.4 | 15-7 45.5 | 15.5 | 15-5 | 14.5 | 14-6 | 14) 14.8 | 14.6| 146 
| 9.8) 2.6 9.9 0.5 | 10.5 | 10.9 | 12.1 | 12-6 42.7 | 12.3 | 11.5) 1 | | | 87 | 91) 20-1 
9.3 | 10.8 | 10.7 | 11-1 41.8 | 11-6 | 11.6 | | 8.6 8.4| 
| 14.6 | 14.9 | 14-8 | 14.7 | 15.4 | 14.9 | 15-5 15.2 | 15-2 | 14-2 | 43.9 | 13.8 | 14-1| 14.1] 145 
| | 85) $5 | 96| 10-1) 99 10.6 | 10-1) 9-0 6.6 | 7-4 7.7\ 
‘| 74) 7.6 91| &5 9.5| 9.5 | 10.0 9.2| 7.4| 8-4 
| 68| 7.0) 68) 6.6| 7.0| 76 8.7| 95| 98 7.7 | 7.0 6.7| 69| 78 
| 61) &8 g.0| 10-2 10.4 8.5 6.2 6.7| &4| 
Go| 6.4| 60) | 7.3| 7.8 6.5 5.9 | 6.1| 65| 
r) so"4 | 12.6 | 12-6 | 12-4 | 12:2 | 12.0 | 12.2 42:1 | 12.2 | 12-3 12.4 | s | 12.3 | 12.4 13.3 | 18-3 | 12.7 125 
| | 58| £8 | 7-8| 78 8.0 7.8 | 50 | &9| 
5.9) 59! 5.5 5.8 6.8) 6.6! 72 8.1! 8.0 62! | 5.3 | 5.2! 5.8 6.0 
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TaBLE VII.—Average wind movement, ete.—Continued. 


DeceMBER, 1896. 


Grad srasg < 
$92 < 4g 2 


* For 27 days. 
Taste VIII.—This table is now made out by the River and Flood Service, and is, therefore, published on page 452. 
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DecemBER, 1896 


Taste 1X.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during December, 1896. 


Component direction from— 


w. 


Component direction from— 


| 


| 
| 


New 
Nantucket, Mass.. 
Woods Hole Mass.* . 
Block Island, R. I.. 
New Haven, Conn ....... 
Middle Atlantic States. 
Binghamton, N. eeneves ences 
New York, N. 
Barrisbant Pa. 
Philadelphia, Pa 
Atlantie C tity, N 
Baltimore, Ma. 


atteras, N.C....... 
Kittyhawk, Co} 
Wiim 


Savanna Ga.. 

Jacksonville, 
Florida Peninsula. 


Pensacola, Fla ........ 
MoWiile, Al@ 


New Orleans, 
ern Gulf 


Shrevepo 
Little Rock, 
Corpus Christi, 
Galveston, Tex 
Paiestine, TeX eee 
San Antonio, Tex 
Ohio Vi and Tennessee. 


Chattanooga, Tean .... 
Knoxville, Tenn ... ooes 
Memphis, Tenn .. , 

Nashville, Tenn. . 


Lexington, Ky.... oe 

Louisville, Ky. 
Indianapolis, I ind ... 
Parkersburg, W. Va.......- Soe cose 

Lower Lake Region. 


Cleveland, Ohio.. 6600+ 
Detroit, ood 
Alpen Mich... voce 
Grand laven Mich. 
Marquette, Mich...... 
Port Huron, Mich..... eee 
Chicago, 


17 

15 

11 

18 

10 

16 

16 

2 

10 

13 

9 

12 

8 

16 9 
16 
17 9 
14 10 
12 
16 6 


© 
44424444 


PRES 
4444444 


eGR 


P84 444 


44 


S22R 
4444449: 


Bee 


North Dakota. 
Moorhead, Minn 
Bismarck, N. Dak........ 
N. Dak..... 


St. Pant, 250060060 690, 600 
La Crosse, W 


Davenport, Iowa 
Des Moines, Iowa 


Dubuque, Iowa 


ris eld, Ill...... 
annibal Mo........ 
Columbia 
Kansas City 
Springfield, 
Oma Nebr..... coves 
Sioux 
Pierre, 
or 
Havre, Mont. 
Miles City, 
Helena, Mont ............. 


Rapid City, 8. Dak 
Cosreane, Wyo....... 


Lan 
Middle Slope 


Denver, Colo 

Pueblo, Colo 

Concordia, Kans 

Cit 

Wichita, 
Oklahoma, Okia 

Abilene, Tex ....... secs 


Amarillo, Tex...... one 


} Tex 


ta Fe, N. MOK 


Phoenix Ariz.. 


Mitdie Plateau 


Carson City, 

Winnemucca, Nev . 

Salt Lake City, 
Nor Plateau. 


alla Was 


Eureka, Cal ............ 
Sacramento, Cal ............... 
San Francisco, 

South Coast 
Fresno, Cal....... boone 


E. w. 


D 


PES? 


*From observations at 8 p.m. only. + From observations at 8a.m.only. {¢ For 27 days. 
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44 4 4 448 


o88 


44424444 


44 


4°49 994 


SSE SES BE 


Resultant. Resultant. 
rection | Dura- N Direction) Dura- 
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TaBLe X.— Thunderstorms and auroras, December, 1896. 
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Taste XI.—Hourly sunshine as deduced from sunshine recorders, December, 1896. 
Percentages for each hour of local mean time ending with the respective hour. Monthly summary. 
Instrumental record 
A. M. P. M. =. 
Stations. o 
| 
= 
T 45 48 59 65 ? 7 72 60 44 165. et 59 
Atlante, GO a2 48 4 64 73 67 63 61 176.5 | 307.7 57 
Baltimore, 31 46 56 4 37 23 107.5 | 298.7 37 
Binghamton, Te 18 36 37 39 35 23 24 82.6 | 284.7 29 
Bismarck, N. Dak......... P. 42 51 49 55 45 40 124.1 | 265.6 47 
Boston, Mass........ T. 71; 72| 58 183.5 | 284.7 64 
Buffalo, N. Y. .....+-. 1 11 16 20 23 3 26 7 44.5 281.0 16 
Chattan ,Tenn. 36 52 55 61 58 55 52 141.0 | 305.2 46 
Cheyenne, Wyo ... P. & 76 7 63 57 60 50 51 173.6 | 287.8 60 
Chicago, Ill...... 18 31 R 37 33 32 25 1& 78.3 | 234.7 
Cincinnati, Ohio y 28 35 35 45 50 47 41 33 110.9 | 28.7 38 
Cleveland, Oh10 5 27 31 31 32 31 14 62.2 | 284.7 2 
Columbus, Ohio. 2 12 R 32 30 66.0 | 291.7 23 
Denver, Colo .....- cose P. 64 72 68 69 76 76 64 201.2 291.7 69 
Des Moines, T. 48| 51) 47| 135.7 | 284.7 48 
Detroit, Mich, 21 31 42 45 46 46 30 23 96.4 | 284.7 
Dodge City, Rams .......-0+ecccceceeeeees P. 60 68 75 74 70 73 73 67 197.2 296.7 66 
Dubuque, 1lowa 2 13 17 29 35 29 29 24 71.2 24.7 
Eastport, Me. cece P. 33 53 58 38 60 60 65 56 144.2 274.3 53 
Bureka, P. 25 40 41 33 21 80.2 287.8 
Fresno, Cal «++ Sec T. 27 36 55 63 60 56 64 63 1590.0 299.4 50 
Galveston, Tex Be 65 69 68 71, 70 205.6 3.2 64 
Helena, Mont ..... cece P. 29 37 8 39 8 34 104.1 , 265.6 39 
Indianapolis, Ind.............. 38 51 66 70 70 66 60 41 154.1 | 291.7 538 
Kansas City, Mo .......- P. 45 52 55 51 50 51 46 35 141.4 | 298.7 48 
Little Rook, Ark 66 79 83 81, % 67 225.4 | 305.2 74 
Los Angeles, Cal....... 76 81 68 73 77 79 64 222.3 307.7 72 
cose 7, 59 63 68 70 71 51 44 166.2 | 296.7 56 
Minneapolis, Minn 16 30 32 35 30 26 21 71.9 | 274.3 26 
New Orleans, La.. wehectécool He 38 37 49 60 63 63 62 53 158.6 | 317.8 50 47 
New York, 52 68 79 738 82 81 65 55 188.5 | 287.8 51 
Northfield, Vt. 31 46 52 48 45 27 118.1 | 277.7 4 38 
Philadelphia, Pa........ Teoctccccecece cool Be 58 66 73 80 82 81 78 62 60 | 204.5 | 201.7 70 53 
P. 56 73 83 77 75 86 85 83 | 246.3 310.7 79 73 
60060606 co 2 4 9 15 17 16 15 12 1 28.1) 269.6 10 21 
Raleigh, N.C = 2 66 3 73 74 73 72 64 194.1 | 302.5 64 55 
Rochester, N.Y 6 13 2 31 29 20 30 21 14 59.2 | 281.0 21 19 
St. Louis, Mo...... T. 40 49 57 58 65 66 638 57 166.5 | 293.7 57 42 
Salt Lake City, Utah........ Sdbb0 coceeess P. 40 43 51 53 4 59 59 63 7 146.8 | 287.8 51 27 
P. 71 72 76 80 78 M4 83 242.9 310.7 73 66 
San Francisco, Cal... 5 32 52 60 62 64 60 55 30 134.0 | 206.7 45 38 
Santa Fe, N. Mex ...... Pe so| 81) | 6 225.7 | 302.5 64 
Savannah, Ga P. 57 60 61 62 71 64 58 60 189.3 | 313.0 638 
Seattle, Wash . ee 7. 0 1 8 12 16 2 23) +19 5 32.9 | 262.1 13 16 
Tampa, Fla .... ?. 39 43 54 64 67 66 68 63 50 178.7 | 322.9 55 55 
Vicksburg, Miss. 61 69 73 79 85 82 76 230.2 313.0 74 61 
Washington, D. C P. 49 53 61 61 70 68 71 68 55 179.9 | 298.7 61 53 
Wilmington, N.C.... ee 32 59 61 71 78 72 66 58 190.2 | 307.7 62 57 
Taste XII.—Mazimum rainfall in one hour or less, December, 1896. 
Maximum rainfall in— Maximum rainfall in— 
Stations. Stations. 
5 min. .| Date. ilhour.| Date. 5 min. 1 hour. 
Inch. Inch. Inch. 
Atlanta, 0.08 2) 0.1 2 | Milwaukee, Wis...... 0.08 
BEG 22 | Nantucket, Mass. .. 0.27 
ston, Mass.. 9 0.04 9, 0.18 9 | New Orleans, La..... 0.80 
Buffalo, N. ¥ + 2 0.02 2 0.19 8 | New York. N. Y*....... 
Cincinnati, Ohio . 0. 08 8,14 0.15 8 | Omaha, 81 0.16 
Cleveland, Ohio 0. 8 0.02 8 0.11 15 | Philadelphia, Pat....... ......... 16 0.11 
nda cots 0. 67 0.01 6-7 0.04 6-7 || Pitteburg. Pat 
Detroit, Mich......... 0.06 0.07 Portland, Me............. 20006 0.20 
tport, Me. 0. 08 0.05 0.15 || St. Lowla, Mo. 0.06 7 0. 0.22 
Galveston, Tex........... 0. 0.43 31 0.80 St. Paul, ences 0.02 17 0. 0.06 
Indianapolis, Ind. ............ 0.02 0.08 0.12 Salt Lake City, Utah......... ‘ 5| 0.06 
Jacksonville, Fla. . .... 0. 0.05 14 0.21 14 | San Diego, Cal. ...... 0.32 18 18 0.79 
0.17 0.25 10| 0.46 San Francisco, Cal 0.05 15 15| 0.30 
Kansas City, 0.04 0. 06 31 0.18 31 || Savannah, ..... 0.16 14 14 0.68 
Key West, Pla... 0.25 0.31 «(0.41 14 | Seattle, Wash ...... 12 0.42 
APE owe Vicksburg, Miss... OOF 8 8 0.25 
Memphis, Tenn 0.08 0-05 0.17 Wilmington, N. 2 2) 0.29 


* Self-register out of order. + Partly estimated. + No record on account of snow. 
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TaBLe XIII.—Zcessive precipitation, by stations, for December, 1896. 


TasLe Precipitation.—Continued. 
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a 
eq 
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Crescent City........ ves 15.14 2.65 14 | 
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Oregon—Continued. Inches. | Ine. | him, 
| GIOMOFA 80.05 5.46 7 
Vernonia 10.85 |. 
South Carolina. | i 
St. Steph 93.10 1-2 
| Abilene . 1.001640] 89 
DUDIIN cece 
«0.05.05 000000 000000 cess cous 
‘ Panter 
rgtnia. 
Washington. 
Wort Camby BOE 2.82 6-7 
19,91 4.00 | 
Union Ci 19.57 | 2.80 1B | 
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